Bai 8: GIAO THOA SONG

|. Hién twong giao thoa cia hai séng trén mat nwéc:
1. Thi nghiém:

G0 nhe can rung cho né dao dong. Trén mat nuéc xuat hién nhitng loat gon séng ¢ dinh cé hinh céc
duong hypebol, co cing tiéu diém S; va Sz. Trong do:
2. Gidi thich
e MObi ngudn song S1,S, phat ra mot séng c6 gon 1 nhitng dudng tron gidng hét nhu séng lan truyén trén mit
nudc.
e Trong mién séng gip nhau
- C6 nhitng diém dung yén do hai song téi gip nhau & d6 triét tiéu nhau
- C6 nhing diém dao dong rat manh do hai song t&i gap nhau & d6 ting cuong 1an nhau

e Tap hop nhiing diém diém ding yén hoic nhimng diém dao dong rat manh 1a 4

nhitng duong hypebol nhan 1,S2 1am hai tiéu diém 7

1. Cwe dai va cuc tiéu giao thoa: M
1. Dao déng ciia mét diém trong ving giao thoa. d ds

Xét diém M trén mat nudc cach Sy, Sz nhirng khoang di, do.
S1 S2

; t
e Phuong trinh dao dong cua 2 nguon: Us =Ug = ACOS(Zﬂ' ?J

e SONQ truyén tir S; dén M lam phan tir tai M dao dong theo phuong trinh:
d d
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e SONQ truyén tir S, dén M lam phan tir tai M dao dong theo phuong trinh:
d d

Uy = Acosz—7r -2 |- Acos2q] L2
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e Dao dong ctia phan tir tai M 1a tong hop ciia hai dao dong diéu hoa cling phuong, ciing tan sb, ciing chu

ki.
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Vay: phan tir M dao dong diéu hoa cung chu ki véi hai ngudn va co bién do dao dong:
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2. Vi tri cwe dai va cuc tiéu giao thoa:
a) Vi tri cac curc dai giao thoa: 1a vi tri nhitng diém dao dong véi bién do cuc dai.
= (h—-di=kA| (k=0x1+2..)
VAy: Cuc dai giao thoa nam tai cac diém c6 hiéu duwong di cua hai séng téi dé bang mét sé nguyén lan budc
song.
Quy tich nhitng diém nay la nhitng dudng hypebol c6 hai tiéu diém 12 S1, Sz (Van giao thao cuc dai)
b) Vi tri cac cuc tiéu giao thoa: 1a vi tri nhitng diém ding yén.




= d>—di = (k+%j& (k=0%1,%2..)

VAy: Cuc tiéu giao thoa nam tai cac diém c6 hiéu dwong di cua hai song téi dé bang mét sé nira nguyén lan
budc séng.
Quy tich nhitng diém nay la nhitng dudng hypebol c6 hai tiéu diém 12 S1, Sz (Van giao thao cuc tiéu)
Tra loi cau hoi :
1. Néu phuwrong trinh giao thoa song tai 1 diém .
2. Néu biéu thic tinh curong do song tai diém M.
3. Dieu kién co cuc dai giao thoa 12 gi?
4. Piéu kién co cuc tiéu giao thoa la gi?
lll. Piéu kién giao thoa. S6ng két hop
e D¢ co céc van giao thoa on dinh trén mat nude(dicu kién giao thoa) thi hai nguon séng phai:
a) Dao dong cung phuong, cung chu ki ( cung tan s)
b) Co hi¢u ) pha khong dbi theo thoi gian
Hai ngudn thoa diéu kién trén 1a hai nguon két hop.
e S6ng do hai nguon két hop phét ra 1a hai séng két hop
e Hién tuong giao thoa la hién tugng dic trung ciia song (Moi qué trinh séng déu gay ra hién tuong giao thoa
va qua trinh vat li nao gy ra hién tuong giao thoa thi d6 cling la mét qua trinh séng)
Tra loi cau hoi :
1. Piéu kién c6 cac van giao thoa én dinh trén mat nuéc 1a gi?
2. Thé nao 1a 2 nguon két hop?
3. Thé nao la 2 song két hop?
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Bai : GIA0 THOA SONG CO

Phuong trinh dao ddng tai 1 diém trong ving giao thoa: M
a) Hai nguon song cung pha.
2nd,

. 2nd
Néu: uim = Uocos(mt - T}i L) ; Uam = Ugcos(ot -
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Bién d¢ ciia séng giao thoa dat cwc dai tai vi tri ¢é hiéu dwong di bang nguyén €in budc séng.
Ad=dz-di=k\h v6ik=0,+1,+2...

Bién do cua song giao thoa dat cuc tiéu tai vi tri ¢é hiéu duong di bcing £é Lan nira budc song.
Ad=dy-d;1 = (2k+l)% voik=0,+1,+t2...
b) Hai nguon £éch pha bat ky.
uwm = Uocos(wt + @1 -

S1

Vi Am = u1 = uz = Ugcos(mt)

szl , Uam = Uocos(mt + @2 - ZT;LdZ

= Um = AM.COS(Q)t + P TP _ n(d2k+ dl)j

Véi Aw = ‘2u cos( Ach Mj . Trong d6 Ag = 2 - g1

. *Chii dé : BIEUKIEN GIAO THOA - CAC CUC PAI - CUC TIEU
Caul: Hai ngudn két hop £a ngudn phat song:




A. C6 cung tan sb, cting phuong truyén

B. Cung bién dg, c6 d6 Léch pha khong dbi theo thoi gian

C. C6 cuing tan so, cing phuong dao dong, do £éch pha khong d6i theo thoi gian

D. Co6 d6 Léch pha khong d6i theo thoi gian
Cau 2: Tai hai diém A va B trén mat nudc nam ngang c6 hai ngudn song co két hop, dao dong theo phuwong
thang ding. C6 sy giao thoa cua hai song nay trén mat nuéc. Tai trung diém cua doan AB, phan tir nudc dao
dong voi bién do cuc dai. Hai ngudn song d6 dao dong

A. téch pha nhau géc /3 B. cung pha nhau

C. nguoc pha nhau. D. téch pha nhau goc n/2
Cau 3: Trong thi nghiém giao thoa sng & mit nudce, hai ngudn két hop dao dong cung pha theo phuong
thang dirng phét ra hai séng c6 budc song A. Cuc tiéu giao thoa tai cac diém c6 hiéu duong di cua hai s6ng tir
nguon truyén toi do bang

A (k+%)x Vi k=0,41 42 ... B. (k+%)x Vi k=0,+1, 42 ...

C. (k%)x Véi k=0 £1,42, ... D. KA Vi k= 0,41, 42 ...

Cau 4: Trong giao thoa cua hai song trén mat nudc tir hai nguon két hop, nguoc pha nhau, nhitng diém dao
dong voi bién do cuc tiéu cd hiéu khoang cach téi hai nguon (k € Z) La:
A.d2—di = ki B. d2 —d1 = 2kA C. d2 —dy = (k+1/2)A D.d2—di = kA2

Cau5: Hai diém Si, Sy trén mat mot chat Long dao dong cling pha véi pha ban dau bang 0, bién d6 1,5 cm va
tan s6 f = 20 Hz. Van tdc truyén song trén mat chat Long €a 1,2m/s. Piém M cach S, Sz cac khoang (an Luot
bang 30cm va 36 cm dao dong véi phuong trinh:

A.u=15c0s(40xt - 11x) cm B. u=3cos(40nt - 11x) cm

C. u =- 3cos(40xnt + 10m) cm D. u = 3cos(40xt - 101) cm

Cau6: (THPTQG 2021) Trong thi nghiém giao thoa song ¢ mat chat 16ng, tai hai diém S, va S, c6 hai
nguon dao dong cung pha theo phuong thang ding, phat ra hai song két hop ¢ bude song 1,2 cm. Trén doan
thang S, S,, khoang cach giira hai cuc tiéu giao thoa lién tiép bang
A.0,3cm. B.1,2 cm. C.0,6 cm. D. 2,4 cm.
Cau 7: (THPTQG 2018) Trong thi nghiém giao thoa séng & mat nudc, hai ngudn két hop dit tai hai diém A

va B dao dong cling pha theo phuong thang dimg. Trén doan thang AB, khoang céch giira hai cuc tiéu giao
thoa lién tiép 12 0,5 cm. S6ng truyén trén mat nude co bude song la
A.1,0cm. B. 4,0 cm. C.2,0cm. D. 0,25 cm.

Cau 8: Trong thi nghi¢m tao van giao thoa séng trén mat nudc, nguoi ta dung ngudn dao dong c6 tan s6 100
Hz va do duogc khoang céach gitta hai gon song lién tiép nam trén duong ndi hai tim dao dong 1a 4 mm. Van téc
song trén mat nudce la bao nhiéu ?
A.v=0,2m/s B.v=0,4mfs. C.v=0,6 m/s.D.v=0,8m/s.

Cau 9: Thuc hién giao thoa trén mit chat Long vai hai ngudn Si, Sz gidng nhau. Phuong trinh dao dong tai Si
va S déu La: u = 2cos(40nt) cm. Van téc truyén song trén mat chat Long Ca 8m/s. Budc song co gié tri nao
trong cac gia tri sau?

A. 12cm B. 40cm C. 16cm D. 8cm
Cau 10: Tai hai diém A va B trén mat nudc ¢6 2 ngudn séng giéng nhau véi bién do a, budc séng la 10cm.
Piém M cach A 25cm, cach B 5¢cm sé dao dong voi bién do 1a

A. 2a B.a C.-2a D.0

Cau 11: Tai hai diém A va B trén mat nuéc c6 2 ngudn song cuing pha, bién do lan luot 1a 4cm va 2cm, budc



séng 1a 10cm. Diém M trén mit nudc cach A 25cm va cach B 30cm s& dao dong véi bién do 1a
A.2cm B. 4cm C. 6cm D. 8cm

Cau 12: Thuyc hién thi nghiém giao thoa song co trén mit nudc véi hai ngudn ciing pha c6 tan sé 10 Hz, van
tc truyén séng trén mat nudce La v = 50 cm/s. Hoi tai vi tri M cach ngudn 1 mét doan di = 20 cm va céch
ngudn 2 mot doan dz = 25 cm, La diém cuc dai hay cuc tiéu, cuc dai hay cyc tiéu s6 may?

A. Cyc tiéu s6 1 B. Cuc dai sb 1 C. Cyc dai s6 2 D. Cyc tiéu 2.

Cau 13: Thuc hién thi nghiém giao thoa séng co trén mit nudc voi hai ngudn cuing pha co tan sé 10 Hz, vén
toc truyén song trén mat nudce La v = 50 cm/s. Hoi tai vi tri M cach ngudn 1 mot doan di = 17,5 cm va cach
ngudn 2 mot doan dz = 25 cm, £a diém cyc dai hay cuc tiéu, cuc dai hay cuc tiéu sé may?

A. Cuyc tiéu s6 1 B. Cuc dai s6 1 C. Cuc dai 56 2 D. Cuec tiéu 2.

Cau 14: Trén mit chét l6ng tai c6 hai ngudn déng bo A, B dao dong véi chu ky 0,02s. Van téc truyén séng
trén mat chat long 1a 15cm/s. Trang thai dao dong cua My cach A, B lan luot nhitng khoang di = 12cm; da =
14,4cm va ciia M2 cach A, B lan luot nhitng khoang d, = 16,5cm; d, = 19,05cm la:

A. M1 va M2 dao dong vai bién do cuc dai.

B. M dung yén khong dao dong va M2 dao dong véi bién do cuc dai .

C. My dao dong vai bién do cuc dai va M2 diing yén khong dao dong.

D. M1 va M. dung yén khong dao dong.

Cau 15: Tai hai diém S1, S trén mat nudc ta tao ra hai dao dong diéu hoa cing phuong thang dung, cing tan
s6 10Hz va cung pha. Toc do truyén song trén mat nude £a 25cm/s. M £a mot diém trén mat nuéc cach Sy, Sz
an Cuot £a 11cm, 12cm. Do Léch pha cua hai song truyén dén M (a:

A. /2 B. /6 C.0,8n D.0,2n

* Chii dé : SO CUC PAI - CUC TIEU

- S6 lwong cac Cuec dai cure tiéu c6 trén doan S1S2 (¢) (trén dwong ndi hai ngudn)

. . . ( ( . ( 4
Neu hai nguon cung pha: So6 Cb: —z<k<z So CT: —Z—O,5<k<z—0,5

. . . ( ( . ( 14
Neu hai nguon nguoc pha:  S6 CD: —Z—O,5<k <I—O,5 So CT: —z<k<z

Hai nguon téch pha bdt ky: (Ap = @2 - ¢1)
(

SOCD ___%<k<£_%
A 2r A 2r A 2r A 2r

Cau 1: Hai ngudn két hop A, B trén mit nude gidng hét nhau. Khoang céch giira hai ngon song ién tiép do
mdi ngudn tao ra La 2cm. Khoang céach giira hai ngudn song £a 9,2cm. S6 van giao thoa cuc dai quan sat
duoc gitta hai ngudn A, B £a:

A. 11 B.7 C.8 D.9

Céu 2: Trong thi ‘nghiém giao thoa song trén mat nuéc hai nguon két hop A, B cach nhau 12,5cm dao dong
cuing pha véi tan s6 10Hz. Téc do truyén song trén mit nude £a 20cm/s. S6 dudng dao dong cuc dai trén mat
nudc fa:

A. 13 duong. B. 11 duong. C. 15 duong. D. 12 duong.

Cau 3: Trén mat nudc ¢ hai ngudn két hop cuing pha S1, Sz cach nhau 10,75 cm Phét ra hai song cling




phuong trinh véi tan s6 géc o = 20rad/s. Van tdc truyén song €a 3,18 cm/s va coi bién d6 song khong ddi. Lay
1/m = 0,318. Sb diém dao dong cuc tiéu trén S;S; 0a:
A.18 B. 20 C.22 D. 16

Cau4: Hai nguon song Oz, Oz cach nhau 20cm dao dong theo phuong trinh u1 = Uz = 2c0s40nt cm. fan
truyen vai v = 1,2m/s. S6 diém khéng dao dong trén doan thang noi 010, La:
A 4 B.5 C.6 D.7

Cau5: Trong thi nghiém giao thoa song trén mat nudc hai nguon két hop A, B cach nhau 12,5 cm dao dong
nguoc pha vai tan s6 10 Hz. Tc do truyén séng trén mat nude £a 20 cm/s. S6 van dao dong cuc dai hinh
hyperbol trén mat nudce La

A. 13. B. 15. C. 12 D.11

Cau 6: O be mat mot chat tong cd hai nguon phét song két hop S va S céch nhau 20cm. Hai nguon nay dao
dong theo phuong trang dng c6 phuong trinh £an Luot £a ug = 5cos40xt (Mm) va uz = 5cos(40xt + m) (mm).
Tbc do truyén song trén mat chat Long £a 80 cm/s. S6 diém dao dong véi bién do cuc dai trén doan thang S1Sz
fa:

A. 11. B. 9. C. 10. D. 8.

Cau 7: Trong mot thi nghiém giao thoa trén mat nuéc, hai ngudn két hop S1 va S, dao dong ciing pha véi tan
s6 f = 15Hz. Tai diém M cach A va B 0an Luot 0a di = 23cm va d2 = 26,2 cm séng ¢ bién do dao dong cuc
dai, gitta M va duong trung truc cua AB con ¢ mot dy cuc dai. Van téc truyén séng trén mat nudc 0a:

A. 18cm/s B. 21,5cm/s C. 24cm/s D. 25cm/s

Cau 8: Thuc hién giao thoa song trén mat nudc véi 2 nguon két hop A va B ciing pha, cing tan sé f. Téc
truyén song trén mit nude £a v =30 cm/s. Tai diém M trén mat nudc c6 AM = 20cm va BM = 15,5 cm, dao
dong voi bién do cuc dai. Gitta M va duong trung truc ciia AB c6 2 dudng cong cuc dai khac. Tan sé dao dong
cua 2 ngudn A va B ¢6 gia tri La:

A.20 Hz B. 13,33 Hz C. 26,66 Hz D.40 Hz

Cau9: (THPTQG 2019 )0 bé mat mot chat Long cé hai ngudn phéat song két hop Si1 va S, dao dong theo
phuong thang dimg phat ra hai song c6 budc song 1em. Trong ving giao thoa , M 1a diém cach S; va Sz lan
luot 12 8cm va 12cm. Gitra M va dudng trung truc caa doan S1Sz €6 s6 van giao thoa cuc tiéu 13 :

A.5 B.3 C. 4 D.6

Cau 10: ( THPTQG 2020 )Thi nghiém giao thoa séng & mat chat long véi hai ngudn két hop dit tai A va B
cach nhau 12,6 cm dao dong cung pha theo phuong thang dimg. Trén doan thang AB, khoang cach tir A t6i cuc
dai giao thoa xa A nhat 12 12,0 cm. Biét s6 van giao thoa cuc dai nhiéu hon sé van giao thoa cuc tiéu. S6 van
giao thoa cuc dai nhiéu nhat 13

A. 13. B. 11. C.9. D. 15.

* Chii dé : MOT SO CAU NANG CAO

\V/gi bai toan tim sé dwong dao dong cuc dai va khong dao déng gifka hai diém M, N céch hai nquén lan luot
1a dim, dom, din, don

Dat Adw = dim - dam ; Adn = din - don Va gid St Adw < Adn.

+ Hai ngudn dao ddng cuing pha:
Cuc dai: Adw < kA < Adn




Cuc tiéu: Adwm < (k+0,5)A < Adn

+ Hai ngudn dao ddng ngwoc pha:
Curc dai:Adw < (k+0,5)A < Adn
Curc tiéu: Adwm < ki < Adn

+ Hai nguén léch pha bat ki :

Cue dai: Adw < (k+%) A< Ady
T

Cuc tiéu: Adm < (k+% +0,5)% < Adn
/4

S6 gié tri nguyén caa k thoa man cac biéu thic trén 1a s6 duong can tim.

Caul: Trén mat thoang cia chit Long c6 hai ngudn két hop A va B cach nhau 20cm véi phuong trinh dao
d6ng: u1 = Uz = cosmt cm. Bude s6ng A = 8cm. Bién d6 song khong d6i. Goi I £a mot diém trén duong trung
truc caa AB dao dong cling pha véi cac ngudn A, B va gan trung diém O caa AB nhat. khoang cach OI do
duoc La:

A.0 B./156 cm C.~/125 cm D. 15cm

Cau2: (PH 2011) G mit chat Long o hai ngudn song A, B cach nhau 18 cm, dao dong theo phuong thing
dang véi phuong trinh £ ua = ug =acos50nt (Véi t tinh bang S). Tbc do truyén séng & mat chat ong £a 50
cm/s. Goi O (a trung diém cia AB, diém M ¢ mit chat £ong nam trén duong trung truc cua AB va gan O nhat
sao cho phan tir chat £ong tai M dao dong cing pha véi phan tir chat £6ng tai O. Khoang cach MO (a

A. 10 cm. B. 2 cm. C. 2\/§ cm D. 2\/f) cm

Cau 3: Hai miii nhon S$1S, cach nhau 9 cm, gan ¢ dau mét cau rung c6 tan sé f= 100Hz dugc dit cho cham
nhe vao mat mot chat £ong. Van téc truyén séng trén mat chat Long €a v = 0,8 m/s. G nhe cho can rung thi 2
diém S, S» dao dong theo phuong thiang dung véi phuong trinh dang: u = acos2xft. Biém M trén mit chat
Long cach déu va dao dong ciing pha S1, S gan S1 S, nhat. Xac dinh khoang cach cia M dén S1S,.

A. 2,79cm B. 6,17 cm C.7,16 cm D. 1,67cm

Cau4: MH 2019) O mat nudc, tai hai diém A va B cach nhau 19 cm, ¢6 hai nguon két hop dao dong cung
pha theo phuong thang dimg, phét ra hai séng ¢ budc song 4 cm. Trong viing giao thoa, M 1a mot diém & mat
nuéc thude duong trung truc caa AB. Trén doan AM, sb diém cuc tiéu giao thoa Ia

AT B. 4. C.5. D. 6.




