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CHUONG II : SONG CO VA SONG AM
Bai 7: SONG CO VA SU TRUYEN SONG CO - PHUONG TRINH SONG

A-LY THUYET :

I/ SONG COHOC .

1/ Dinh nghia : Séng co hoc 1a nhirmg dao dong dan hdi lan truyén trong méi trudng vét chat theo
thoi gian (trong d6 chi 6 trang thai dao dong truyén di, con ban than cac phan tir vét chét chi dao
dong tai chd)

2/ Phin loai song co : C6 hai loai :

phuong dao djng

»

a/ Song ngang : La song trong d6 cac phan tir cua moi truong \1/ phuong truyén séng
cophuong dao dongvudng goc véi phuong truyén song.
111 Séng ngang truyén dwoc trong chit ran va bé mat chat long .

b/ Séng doc :1a song trong d6 cac phan tir ctia mbi truong ¢6 phuong dao dongtring véi
phuong truyén séng .
phuong dao dong

111 Séng doc truyén dwge trong chat rdn, chat long va chat khi. -—> >
phuong truyén séng

I/ CAC PAC TRUNG CUA MOT SONG HINH SIN :

1. Bién dp séng : Bién do dao dong ciia mot phan tir ciia modi truong b song truyén qua.
2. Chu ky , tan so séng : 1a chu ky , tan s6 dao dong ctia mot phan tir cia moi trudng c6 séng
truyén qua . Khi séng truyén tir mdi trudong ndy sang moi truong khac thi chu ki , tan sé song

khong thay doi .

3. Toc dé truyén séng : Toc do lan truyén dao dong trong méi trudng , doi véi mdi mdi truong
thi tbc do truyén séng khong thay ddi .

4. Budc song : co hai dinh nghia .

3 v
a/ Bude song 1a quing dudng ma song truyén duogc trong mot chuky |A=vT = T

b/La khoang cach giita hai diém gan nhau nhat trén phuong truyén séng dao dong cling pha

" ’ 27d
D06 1éch pha gitta hai séng tai hai diém trén cung phuong truyén song : |A@ = P

v6i d =d, —d, 1a khoang cach gitra hai diém trén cing phuong truyén séng .

/’_-d,_\

M N
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NHAN XET :

* Hai séng dong pha khi A =k27x=d =kA-> Trén phuong truyén séng ,nhiing diém cach

nhau mot sb nguyén 14n bude séng thi dao dong ciing pha véi nhau.

* Hai song nguoc pha khi Ap=2k+1)r=d=(k+ %)/1 =2k + 1)%

- Trén phuong truyén séng ,nhing diém cach nhau mét s6 1é 1an nira bude song thi dao dong
nguoc pha nhau.

* Hai séng vuong pha khi A = (2k+1)§:>d = (k+%)§ = (2k+1)%

- Trén phuong truyén séng nhimg diém cach nhau mét sb 1& 1dn mét phén tu bude séng thi dao
dong vuong pha nhau.

5. Ning lwong song :

a/ Nang luong séng 1a ning luong dao dong ctia mot phan tir cia moi truong khi co séng truyén
qua , ti 1¢ v6i binh phuong bién d¢ song tai diém do.

b/ Bién do song tai mot diém 1a bién do dao dong ctia phan tir vat chét tai diém do khi c6 song
truyén qua . Qua trinh truyén séng la qua trinh truyén niang luong.

111/ PHUONG TRINH SONG :
M
2. 2 - X
L_____d<_____L _____ —dy———--
Xét song ngang truyén theo phuong Ox .
Gia st phuong trinh song tai O :  up = Acosot
27d

e Vi M ¢ sau ngudn O nén song tai M s& cham pha hon song tai O mot goc Ag =

; 27d : d
Suy ra phuong trinh song tai M : um = Acos((ol - T) = Acos 271(% - %) Véit 2 —
\%

.. ; . . 27d
e V6i vi tri N ¢ trude nguon O nén song tai N s€ nhanh pha hon song tai Ogoc Ag = o
a4
A4

: 2md t d 2
Suy ra phuong trinh séng tai N : um = Acos((z)t + 7] = Acos 27r(; + 7) Voit <

(%
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B-CAU HOI TRAC NGHIEM :
Cau 1: Mt song doc truyén trong mdt mdi trudng thi phuong dao dong cua cac phan tir moi
truong

A. la phuong ngang. B. la phuong thang ding.

C. trung v6i phuong truyen song. D. vudng goc vGi phuong truyén song.
Cau 2: Mot song co ¢6 tan sb f, truyén trén day dan hdi voi toe do truyén séng v va bude song A
. H¢ thirc dung la

f A

A. V=Af. B. v=}—. C. v—? D. V=2nfA.

Cau 3: Mot song co truyén trén mot soi day rat dai voi toe do 1m/s va chu ki 0,5s. Tim bude song
2

A. 150 cm B. 100 cm C.50 cm D.25cm
Cau 4: Mot song co truyén doc theo truc Ox cé phuong trinh u = A cos(207t — tx)(cm), vdi t tinh

bang s. Tan so cua song nay bang:

A 15HzZ B. 10 Hz. 8 OHz, D20 Hz:
Cau 5 .Chon céau dl'mg
A. Séng ngang truyen dugc trong chét khi. B. S6ng ngang truyén duoc trong chét long.

C. Séng ngang truyén duoe trén mit chat 1ong  D. Soéng ngang chi truyén duoc trén mit chit
ran.

Cau 6. Chon cau ding. Séng ngang
A. La song lan truyén theo phuong nam ngang.
B. La séng c6 phuong dao dong ciia cac phan tir vét chat trong méi trudng ludn hudng theo
phuong nam ngang.
C. La song ¢6 phuong dao dong cua cac phan tir vat chét trong mdi truong tring véi phuong
truyén song.
D. La séng c¢6 phuong dao dong ciia cdc phan tir vat chat trong méi trudng vudng goc voi
phuong truyén séng.

Cau 7. Chon cau dung. Song doc
A. La séng lan truyén doc theo chiéu dai ciia méi trudng vt chét.
B. La song c6 phuong dao dong ludn 1a phuong thang dung.
C. La song c6 phuong dao dong cua cac phan tir vat chat trong moi truong doc theo phuong
truyen song.
D.La song ¢6 phuong dao déng ctia céc phan tir vt chit trong méi truong vudng goc véi phuong
truyén song.

Cau 8 : Mot séng co truyén trong khong khi véi tée dd 340m/s va bude song 34cm. Tan sb cia

song nay la :

A. 1500Hz B. 500Hz C. 2000Hz D. 1000HZ.
Cau 9. Soéng doc khong truyén duoc trong mdi trudng nao dudi day?
A. Rin. B. Long. C. Khi. D. Chan khong.

Cau 10: Mt séng co ¢6 chu ki 2 s truyén véi te do 1 m/s. Khoang céach gitra hai diém gan nhét

trén mot phuwong truyén ma tai d6 cac phan tir mdi truong dao dong nguge pha nhau la

A.2.0m. B. 0,5 m. C.1.0m. D. 2.5 m.
Céau 11. Chon cau dtng. Phuong dao dong cua séng ngang la:

A/Phuong nim ngang. B. Phuong thing dimg.

B/Phuong truyén song. D. Phuong vudng goc voi phuong truyén song.
Cau 12. Chon cau ding. Cac phan tir trong song doc ludn dao dong theo phuong

A. Trung véi phuong truyén song. B. Vudng goc véi phuong truyén song.

C. Thing dung. D. Nam ngang.
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Cau 13: Mot séng hinh sin dang lan truyén trong mot méi trudong. Cac phan tir moi truong & hai
diém ndm trén cing mot hudng truyén soéng va cach nhau mot sé nguyén lan bude song thi dao
dong:

A. 1éch pha nhau % B. cing phanhau  C.nguoc phanhau  D. léch pha nhau §

Cau 14. Chon cau ding. Van tdc truyén song trong mot méi truong dong nhét phu thude vao

A. Ban chat va nhiét do mdi trudng. B. Ban chat mdi trudong va cudng do song.

C. Ban chat méi truong va bién do song. D. Ban chit méi truong va hudng truyén song.

Cau 15. Céc dai lugng dac trung cua song ¢cé mdi lién hé véi nhau boi cac biéu thire sau. Chi ra
biéu thirc sai.

B it B/ fT=1. C/rf=2 . gL
T A f

Cau 16. Khi song co truyén di giira hai mdi trudong vét chat khac nhau thi dai lwong nao cta séng
Khéng thay d6i?

A. Tan sb. B. Bién do. C. Budc song. D. Van toc truyén

song.
Cau 17. Mot séng ¢6 tan sd goe Ja314 rad/s va bude song 1a 0,5 m. Tde do truyén song la

A. 157 m/s. B. 50 m/s. C. 25 m/s. D.10m/s

Cau 18. Khoang cach giita dinh song va hom séng tiép theo tinh doc theo phuong truyén song
bang 1m. Séng truyén trong mdi trudng véi van tde 100m/s. Tan s6 cta song do bang

A. 200 Hz. B. 50 Hz.
C.75Hz D. 100 Hz.
Cau 19. Mt dao dong diéu hoa cé tan sé 100 Hz truyén theo mot phuong v6i van tée 1500 m/s.
Khoang cach nho nhét giira hai diém dao dong dong pha la

A. 0,66 m. B. 6.6 m.
C.15m. D. 30 m.
Céau 20:Mo6t séng 6 tan sd 240Hz truyén trong mdi trudng véi van toe 60m/s, tim bude song ?
A.A=0,125m B.A=1,0m C.A=0,25m D.A=0,5m
Cau 21: Mot song c6 tan s6 xéac dinh khi truyén tir khong khi vao nuée thi bude song ciia nd sé
A. ¢6 thé ting hoac giam. B. Khong déi
C. Giam D. Tang

Cau 22. Mot séng truyén trong méi trudng véi van toc 80 m/s. Biét khoang cach giira hai dinh
song canh nhau 14 20 cm. Tan sb cua séng la

A.2 Hz. B. 4 Hz.

C.200Hz D. 400 Hz.
Cau 23. Mot séng ¢6 tan sé 100 Hz, lan truyén voi véan tée 360 m/s. Hai diém gan nhét trén
phuong truyén séng ¢6 do léch pha 7/6 cach nhau la

A. 60 cm. B. 30 cm.

C.3,6m. D. 1,8 m.

Cau 24. Mot ngudn O dao dong véi tan sb £ = 50 Hz tao ra song trén mit nude. Biét khoang cach
gitta 7 gon 13i lién tiép 1a 9 cm. Vén tdc truyén song trén mat nude bang

A. 25 cm/s. B. 50 cm/s.

C. 75 cm/s. D. 100 cm/s. ) o
Cau 25. Mot nguoi ding cach chan nai 200 m va kéu to mat tieng, sau 1,25 s thi nghe thay tiéng
vang tlr vach ndii. Vén tdc truyén am trong khong khi la

A. 340 m/s. B. 320 m/s.

C. 160 m/s. D. 80 m/s.
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Céu 26. Cho phuong trinh séng trong do u = 5cos[27r(2l - %)} cm ( x tinh bing cm, t tinh bing

s ) Bién do, chu ki va vén tdc truyén song cua séng da cho la:
A.5m, 2s va 4 m/s. B. 5m, 2s va 8§ m/s.
C. 5cm, 0,5s va 8 cm/s D. 5cm, 0,5s va 4 cm/s.
Cau 27. Song truyén di tir O doc theo chiéu duong cua truc toa d§ Ox theo phuong trinh

u = 2cos(500nt- ;—3) v6i u, x do bang cm, t do bing gidy. Van tdc truyén séng trén day 1a

A. 10 m/s. B. 50 m/s.
C. 100 m/s D. 200 m/s.

Cau 28:Trén mot soi day dai dang c6 song ngang hinh sin truyén
qua theo chiéu duong cua truc Ox. Tai thoi diém to, mot doan U
cua soi day c¢6 hinh dang nhu hinh H7.28. Hai phén tu day tai 0 5
M va O dao dong léch pha nhau

V4 V.4 3r 2 ' £
A.z . B'? 1 *CS\ 3 == H7.28
Céu 29. Mot song ngang truyén trén day rat dai dat doc theo truc Ox ¢6 phuong trinh:

u=0,5cos (200nt+ 0,057x ) vdi don vi thoi gian 1a s, don vi chiéu dai lacm.

A. Tan sb song 1a 200 Hz. B. Chu ki dao dong ctia mdi diém trén day la:
0.1s,
C. Budc song 1a 5 cm. D. Van tc song trén ddy 1a 40 m/s.

Cau 30: Mot song hinh sin truyén theo true Ox véi phuong trinh dao dong ctia ngudn séng dat tai
0 1a o = 4cos(100xt) em. O diém M theo huéng Ox cach O modt phan tu bude song, phan tir moi
trurong dao dong véi phuong trinh:

A. u,, =4cos100ztcm B. u,, =4cos(1007¢ +0,57)cm

C. u,, =4cos(1007t + z)em D. u,, =4cos(1007¢—0,57)cm
Cau 31. Quan sat mot chiée phao trén mat bién, thdy 1an nho cao thir nhat dén 1an nhé cao thir 8
ctia phao dai 21 s va khoang cach gitra hai dinh song lién tiép 1a 12 m. Vén toc truyén séng bién
la:

A. 4,57 m/s. B.4m/s. C.1.5m/s D. 0,57 m/s.
Céu 32. Bude song la khoang cach giita hai diém

A. gin nhau nhit ma dao dong tai hai diém do6 cung pha.

B. trén cung mét phuong truyén song ma dao dong tai hai diém do cung pha.

C. gan nhau nhat trén cing mot phuong truyén song ma dao dong tai hai diém do cung pha.

D. trén ciing mot phuong truyén séng ma dao dong tai hai diém d6 ngugce pha.
Cau 33: Phat biéu nao sau day la dung khi néi vé song?

A/Nhing diém céch nhau mot bude song thi dao dong cing pha.

B/Nhiing diém nam trén phuong truyén soéng va cach nhau mot s6 nguyén 1an bude séng thi dao

dong cung pha.

C/Nhiing diém cach nhau nira budc song thi dao dong nguge pha.

D/Nhirng diém cach nhau mot sé nguyén 1é nira budce song thi dao dong nguge pha.
Cau 34:Songco truyéndugctrongecacmdi trudng

A.khi, chankhongva ran.

B.long khivachankhong.

C.chankhong,ranvalong.

D.rén,longvakhi.
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Cau 35. Mot dao dong diéu hoa ¢6 tan sé 200 Hz truyén theo mdt phuong trong khong khi. Khoang
cach nho nhét gitra hai diém dao dong c6 do 1éch pha 7 14 0,65 m. Van tdc truyén séng la

A. 340 m/s. - B.260 m/s. ~C.300 m/s. D. 240 m/s.
Cau 36. Mot nguon song co dao dong diéu hoa theo phuong trinh x=Acos(3nt+n/4) (cm.s).
Khoang cach giira hai diém gan nhét trén phuong truyén séng c6 do léch pha /2 1a 0,8 m. Vén
toc truyén song 1a

A. 1,6 m/s. B. 3.2 m/s. C. 4,8 m/s. D. 0.8 m/s.
Cau 37: Cho mot séng ngang c¢6 phuong trinh song la u = 8cos7t(0t—l - %) mm, trong dé x tinh

bing cm, t tinh bang gidy. Budc song la :

A.A=0.2 m. B.2=0.5m. @ k\= Zm. i D.A=1m.
Cau 38: DBap so nao sau day la dang?Mot song co ¢d tan sO 25 Hz truyén doc theo truc Ox véi
tbc do6 100 cm/s. Hai diém gén nhau nhat trén truc Ox ma cac phz“m ttr vat chét tai do dao dong
nguogc pha vdi nhau s€ cach nhau :

A.2cm B.3 cm C.4cm D.1cm
Cau 39:Tdc do truyén am trong khong khi 1a 340m/s, khoang céch giira hai diém gan nhau nhét
trén cung mot phuong truyén song dd nguoc pha nhau 1a 0,85m. Tan sb cua am la:
A. 85 Hz. B. #¢%0 Hz. B00 Hz. DEASS'Hz.
Cau 40: Tai mot diém trén mat chét long c6 mot nguf‘)n dao dong voi tan sd 120 Hz, tao ra song
on dinh trén mat chat long. Xét 5 gon 13i lién tiép trén mot phuong truyén song, & vé mot phia so
v6i ngudn, gon thi nhat cach gon thir nam 0,5 m. Tdc do truyén song 1a :

A. 30 m/s. B. 15 m/s. @ 12 m/s. D. 25 m/s.

Cau 41: Mot song ngang truyén trén soi day rat dai voi toe do truyén song la 4m/s va tan s song
6 gia tri tir 33 Hz dén 43 Hz. Biét hai phan tir tai hai diém trén day cach nhau 25 cm luén dao
dong nguge pha nhau. Tan sb song trén day la:

A. 42 Hz. B35 Hz. C. 40 Hz. D. 3HZ
Cau 42. Trong mdi trudng c6 song tan s6 = 20 Hz lan truyén. Biét khoang cach gitta hai diém
dao dong nguoc pha trén ciing phuong truyén séng cach nhau 1a 7.5 em va van toc truyén séng
nam trong khoang tir 50 cm/s dén 70 cm/s. Budc song ctia song nay la

A.2,5cm. B. 3,0 cm. C.5.0 cm. D.6.0cm.

Cau 43: Mot song ngang truyén trén true Ox duoc mé ta bai phuong trinh u = Acos2 « (ft -;)

trong d6 x, u duge do bing cm vat do bing s. Tée dd dao dong cuc dai cia phan tir mdi trudng
Ién gép 4 1an toc do truyén song, néu bude séng:

TA

A A= TA B. A= TA C. A= TA D. h=27A
2

Cau 44. Quan sat mot chiée phao trén mat bién, thdy thoi gian tir [an nho cao thir nhat dén 1an nho
cao thir bay cta phao 1a 15 gidy va khoang cach giira hai dinh song lién tiép 1a 8(m) . Vén tdc
truyén séng bién 1a :

A) 20 (m/s) B) 3.2 (m/s)

C) 3,73 (m/s) D) 6.4 (m/s)
Cau 45. Mot ngudn song co hoc dao dong diéu hoa theo phuong trinh u = Ugcos(10mt + 71/2) cm.
Khoang cach gitra hai diém gan nhau nhat trén phuong truyén song ma tai d6 dao dong ctia hai
diém léch pha nhau 7/3 1a 5m. Téc do truyén séng la

A. 75 m/s B. 100 m/s C.6m/s D. 150 m/s
Cau 46. Mot song hinh sin truyén theo phuong Ox tir ngudén O véi tan s6 20 Hz, ¢6 tde do truyén
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song nam trong khoang tir 0,7 m/s dén 1 m/s. Goi A va B (a hai diém nim trén Ox, & cting mot
phia so véi O va cach nhau 10 cm. Hai phén tir méi truong tai A va B (udn dao dong ngugc pha
v6i nhau. Téc do truyén séng (a

A. 90 cm/s. B. 80 cm/s.

C. 85 cm/s. D. 100 cm/s.
Cau 47. Hai diém MN céch nhau 28cm, trén ddy c6 song truyén qua Cudn Cudn Céch pha véi nhau

mot goc Ap = (2k + 1) % voik =0+ 1,+2 ...Toc d truyén séng a 4m/s va tan sb cia song cd

gid tri trong khoang tir 22 dén 26Hz. Tan s6 f bang:

A. 25Hz B. 20Hz

.23 Hz D. 45Hz .
Cau 48. Mot song hinh sin truyén trén mot soi day dai. O thoi diém O'\ v

. : = A . SR ; 9\_/33 X (cm)

t, hinh dang ctiia mot doan day nhu hinh v€. Céc vi tri can bang cua |
céc phan tir trén day cing nidm trén truc Ox. Budce song cua song
nay bang :
A. 48 cm. B. 18 cm.
C.36 cm. D. 24 cm.

Cau 49. Mot song co hoe fan truyén trong mot moi truong tir nguon O v6i bién do truyén di khong
doi. O thoi diém t=0, diém O di qua vi tri can biang theo chiéu dwong. Mot diém M cach ngudn
mdt khoang bang 1/6 budc song c6 (i do 2cm & thoi diém bang 1/4 chu ky. Bién do song Ca:
A.2cm. B. 4 cm.
C.Scm: D. 6 cm.
Céu 50. Mot sc')ng co hoc Can truyén doc theo mot dudng thing ¢é phuong trinh séng tai nguoén O

la:u= Asm( t) em. Mot diém M cach ngudn O bing 1/3 budce song & thoi diém t = 1/2 chu ki

c6 do dich chuyen um =2cm. Bién do song A (a:

A.2cm B. % cm
C.4cm B 2\/§cm
[C T
Bai 8. GIAO THOA SONG

A-LY THUYET :
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