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CHUONG II : PHUONG PHAP GIAI BAI TAP SONG CO
A.TOM TAT LY THUYET:
I. SONG CO VA SU TRUYEN SONG CO :
1.856ng co - Dinh nghia - phdn loai
+ Séng co' 12 nhitng dao dong co lan truyén trong moi trudng.
+ Khi séng co truyén di chi co pha dao dong cia cac phan tir vat chat lan truyén con cic phan tir vat chat
thi dao dong xung quanh vi tri cAn bang c¢d dinh.
+ Séng ngang 1a séng trong do6 cac phan tir ciia méi truong dao dong theo phuong vudng goéc voi phuong
truyen song. Vi du: song trén mat nudc, song trén sgi day cao su.

+ Séng doc 13 song trong d6 cac phan tir ciia mdi truong dao dong theo phwong tring voi phuong truyén
song.

Vi du: séng am, song trén mot 16 xo.
2.Cdc dac trung cua mot song hinh sin
+ Bién d) ciia séng A: 13 bién do dao dong ctia mot phan tir  ctia moi trudng co song truyén qua.
+ Chu Ky séng T: 1a chu ky dao dong ctia mot phan tir clia moi truong song truyén qua.
1
+ Tan sd f: 1a dai luong nghich dao cua chu ky song: f= T
+Téc dd truyén song v: 12 tbe do lan truyén dao dong trong méi trudng.

+ Budic song A: 13 quing dudong ma song truyén dugc trong mot chu ky. 1
+ Budc song A cling la khoang cach gitra hai diém gan nhau nhat trén phuong truyén séng dao dong cung
pha.

+ Khoang cach giita hai diém gan nhau nhat trén phuong truyén séong ma dao dong nguoc pha 1a

> >

+ Khoang cach giira hai diém gan nhau nhat trén phuong truyén séong ma dao dong vudng pha la
+ Khoang cach gitra hai diém bat ky trén phuong truyén séng ma dao dong cung pha la: kA.
A
+ Khoang céach giita hai diém bat ky trén phuong truyén séng ma dao dong nguoc pha la: (2k+1) 2 .
+ Luu y: Gitra n dinh (ngon) séng cé (n - 1) budc song.
2\

>

B D F H Phuong truyén song

3. Phuong trinh song:

, p u, = A, coswr)
a.Tai nguon O: ™ s \

b.Tai M trén phwong truyén song:

= X ol T — AT A 2 A 4 1
Uy = Ay COSOIT AL . Néu bd qua mat mat nang lugng

trong qua trinh truyén song thi bién do séng tai O va M
bang nhau: A, = Ay = A. 'M

A
%w
)|

. X X
i, = Acosw(t —Af)= Acos2n(t——) tz—

Thi: Y Vi v
c. Tong quat:
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A-_—_ ______________________

bién db séng /\ .
0 .
1
\—/I

BN SRR N S

u, = A cos{ot +p)

Tai diém O:
Tai diem M cach O mot doan x trén phwong truyén song.

. . u,, = Acosiof +p — A= Aeos(o i+ p-
* Song truyén theo chiéu duong cua truc Ox thi: v
b J
. . u,, = Acosiof + ¢ TAH) = Acos(m T+ i]
* Séng truyén theo chiéu am cua truc Ox thi: v

A =CONSE: 1y, 12 ham diéu hoa theo t v6i chu ky T.

-Tai mot diém M xac dinh trong méi truong song:

-Tai mot thoi diém xac dinh ! = <% uy 1a ham bién thién didu hoa theo khong gian x véi chu ky A.
Ny =Xy 4 Xy — Xy
R . -\l[.'qn_.-_ = (1} =27 - .
d. D¢ léch pha giita hai diém cach nguon mot khodang xy, Xn: L
+ Néu 2 diém M va N dao dong cung pha thi:
. X =N , ', .
Ay, =2k e=s 27 T8 M o pemn x, —x, =k
- . (keZ)
+ Néu 2 diém M va N dao dong nguogc pha thi:
o Xy =Xy mr o ot A
Ay =2k + re=2 2 ———= 2k + [)r =20, -y = (20 + 1) -
-.(keZ)
+ Néu 2 diém M va N dao dong vuong pha thi:
P 4 Xy —X, T P
Aip =128 4 ) === l.-*— =(+ ) === x, —x, =2k +])=
con A ] A : ]
- - - T . (keZ)
X X
Ap=w—=1r—
- Néu 2 diem M va N nam trén mot phu:orng truyén song va cach nhau mot khoang x thi: !

(Néu 2 diém M va N trén phuong truyen song va cach nhau mot khoang d thi: Ap =)
- Vay 2 diém M va N trén phuong truyén song sé:
+ dao dong cung pha khi: d =kA
+ dao dong ngwge pha khi: d=2k+1)
+ dao dong vuéng pha khi: d=(2k+1)
voik=0,=£1,£2 ...
Lwu y: Pon vi cua x, x;, x2,d, A va v phai twong trng voi nhau.

e. Trong hién twong truyén séng trén si diy, day dugc kich thich dao dong boi nam-chidm dién véi tan sb

dong dién 1a f thi tan s6 dao dong cua day 1a 2f.

1I. GIA0 THOA SONG
1. Piéu ki¢n dé cé giao thoa:
Hai song 13 hai song két hop tirc 1a hai song cung tan s va c6 do 1éch pha khong ddi theo thoi gian (hoic
hai song cung pha).
2. Ly thuyét giao thoa:
Giao thoa cia hai song phat ra tir hai nguon séng két hop Sy, S, cach nhau mot khoang /:
+ Phuong trinh séng tai 2 ngudn:(Piém M céch hai ngudn 1an luot d;, dy)

= Acos(2Tft+ ) va i = Acos( 2T ft )

+ Phuong trinh séng tai M do hai séng tir hai ngudn truyén tdi: e N
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i, i, _
M, = ACOS 2T i -2r —+e) u,,, = ACOs( 2T -2 —+,)
A va A

+ Phuong trinh giao thoa song tai M: uy = um + tom

d —d.  Ap d +d, @+
u, =2A4cos| m L —+ —|cos| 2o ft-m L =+ LT
' A 2 A 2

( d —d, Ap )

NV T 2 | Ap—e-0
+ Bién d6 dao dong tai M: A = Aygi A=,

2.1.Tim so6 diém dao dpng cuc dai, so diém dao dpng cuc tiéu giira hai nguon:

Cach 1 :
'|I 1'“l-'r" ||I 1'L|'-']
- S — < K r— —[k el
*S6 cuc dai: A =T A AT
| / J 3
—ﬂ—% %Enén-%—%-%ﬂﬁeZ]
*S6 cuc tieu: 4 - =T A L Ir

Cach 2:
Ta lay: SiS2/A = n, p (n nguyén duong, p phan thap phan sau dau phay)
S6 cuc dai ludn la: 2n +1( chi d6i v6i hai ngudn cung pha)
S6 cuc tiéu 1a:+Truong hop 1: Néu p<5  thi so cuc tiéu 1a 2n.

+Truong hop 2: Néu p > 5 thi s6 cuc tiéu 1a 2n+2,
Néu hai ngudn dao dong nguoc pha thi 1am nguoc lai.
A= — i, = [

2.2. Hai nguén dao déng cing pha (" hoac 2km)

‘ A¢_——@1 —d,|
+ D¢ léch pha ciia hai séng thanh phan tai M:

A, =2A)0s Z(d —d )

+ Bién dp séng tong hop: .
% Ama=2A khi:+ Hai song thanh phan tai M cling pha <> Ap=2.k.7t (keZ)

k=0

+ Hiéu duong di[d = d, - d=k.\ Hinh dnh giao thoa
% Amn=0  khi:+ Hai song thanh phan tai M nguoc pha nhau <> Ap=(2.k+1)iglgcZ)
1
+ Hiéu duong di [d=d, — d,=(k +]2
d 2 dl
+ Dé xdc dinh diém M dao dong voi Amas hay A ta xét ti s6 A
dz — dl _
-Néu A k = 56 nguyén thi M dao dong v6i Amex va M nam trén cwc dai giao thoa thir k

d,-d, 1

-Néu A k+ 2 thitai Mla cuc tiéu giao thoa thir (k+1) q
+ Khoang cach giita hai dinh lién tiép cua hai hypecbol cung logi (gitra hai cuc dai (hai cuc tiéu) giao
thoa): A/2.

+ 86 dwong dao dpng voi Apex va A :
¢ SO duong dao dong voi Anmax (ludn 1a so 1€) 1a so gia tri cia k théa man dicu kién
(khong tinh hai nguon):

i
* §6 Cue dai: A A vakeZ.
A AB
) d =k—+—
Vi tri cta cac diém cyc dai giao thoa xac dinh bdi: 2 2 (thay céc gia tri tim dugc cua k vao)
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% SO duong dao dong vdi Amin (Iudn 1a so chan) 1a so gia tri cia k thoéa man diu kién
(khong tinh hai nguon):

* 86 Cue titu:  ~ % vake Z.
J /
——<k+0,5<+—(ke Z)
Hay A A
A AB A
. . d=k—+—+—
Vi tri cia cac diém cuec tiéu giao thoa Xég dinh boi: 2 2 4 (thay céc gia tri cua k vao).
— S0 cuc dai giao thoa bang so cuc tiéu giao thoa + 1.
2.3. Hai nguon dao dong ngwoc pha:( Ap=p-¢= 7 k=1 0 g
i 4 k=-2 | k=2
* Piem dao dong cuc dai: di—d, = (2k+1) 2 (keZ) . MNARRE
S0 dwong hoic so diem dao dong cwc dai (khong tinh hai nguon): vl
: , / ! A B
_'_1_1,.-,5 fot ~leri0s5e L (ke z) Cl
4 2 2 Hay A A , ’:' i
* Piém dao dong cuc tiéu (khong dao dong):di—d, =kA (keZ) “/, i
S6 dwdng hoic s diém dao dong cuc tidu (khong tinh hai nguon): k=-2 /k: L k—O\ =1
f / ) o
——<k<+— (ke Z)
A A
2.4. Hai nguon dao dong vuong pha: Ap =(2k+1) /2 (S6 Cuwe dai= S6 Cuc tiéu)
o P u5=Acc}5[.rur-£}
+ Phuong trinh hai nguén két hop: U, =dcosol ; 2",
u=2Acos _{d d. ;— cos nr—_(d )+
\ . 2 . il 4_
+ Phuong trinh song tong hop tai M:
1_
. Agh= —[ d d }—
+ D¢ léch pha cua hai song thanh phan tai M:
A, =U=2A ccs[ii_d? ~d,)- ﬂ‘
+ Bién dg séng tong hop: A
I
’ __l;; —l ke Z)
*86 Cyc dai: 4 4 A 4
i /
, L gLl ke
* 86 Cuec tiéu: 4 4 A 4
/ J
——<k+0,25<+— (keZ)
Hay A A
Nhan xet: s6 diém cuc dai va cuc tiéu trén dgan AB la béng r}hau nén co thé dung 1 cong thure 1a du
=> S0 gia tri nguyén cua k thoa man cdc biéu thirc trén la so dwong can tim.
2.5.Tim sé diém dao dong cwc dai, dao djng cuc tiéu giiva hai diém M N:
Cic cong thivc tong qudt : o
a. Do 1éch pha cta hai song tir hai nguon den M la: 1,\-/[ ————————————————————— :
2 I-_ ] ] E \\\\ ’///
Ay, =6y, — 0y = Ti iy —d, )+ Ao 0 L C
dyy RN
oA =g, —
Vol - 4 ~

b. Hiéu dwong di ciia song tir hai ngudn dén M la:
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=T Q)

|13 d6 léch pha cta hai song thanh phan ciia nguon 2 so véi ngudn 1

|:|I|'._ — :."_ﬂ P = (Mg, — D)

A =0, — i

-Chu : +

+ 84 = 20 7P 13 46 1éch pha ciia hai song thanh phin tai M ciia ngudn 2 so véi ngudn |

do song tir ngudn 2 va ngudn 1 truyén dén
¢. SO diém (dwong) dao dong cwe dai, cuc ti€u giira hai diem M, N théa méan :

| I . A
(o, —d,)={Ap, — Ap)—

ST Al ()

(Hai diém M, N cach hai ngudn 1an luot 13 dyw, daw, din, dox. )

Ta dat Ady = dyy = dyyddy = dy = dyy gia sir: Adm < Adn
Vi s6 gia tri nguyén cta k thoa man biéu thic trén 1a s6 diém (dwong) can tim giira hai diém M va N.
Chu y: Trong cong thirc (3) Néu M hoic N tring véi ngudn thi khong ding ddu BANG
(chi dung dau < ) Vi ngué)n 1a diém dic biét khong phai 1a diém cuc dai hodc cuc tiéu!
d.Tim sé dwong dao dpng cwe dai va khéng dao dong giita hai diém M, N bt ky
Hai diém M, N cach hai ngudn 1an lugt 13 dyy, dou, dix, dox.

Dét AdM = d1M - dzM , AdN = d]N - d2N va glé su AdM < AdN
+ Hai ngudn dao dong cung pha:
* Cue dai: Advu <kA <Adn
* Cye tiéu: Ady < (k+0,5)A < Adx
+ Hai ngudn dao dong nguoc pha:
* Cue dai: Adw < (k+0,5)A < Adn
* Cure tiéu: Ady < kA < Ady
S6 gia tri nguyén cua k thoa méin céac biéu thuc trén 1a s6 dudng can tim.
III. SONG DUNG
- Pinh Nghia: Song dirng 1a séng c6 cac nat(diém ludn ding yén) va cac bung (bién do dao dong cuc
dai) c6 dinh trong khong gian
- Nguyén nhan: Song dung 1a két qua cua sy giao thoa giita song toi va song phan xa, khi séng toi va
song phan xa truyén theo cing mot phuong.
1. Mjt s6 chit y
* Pau ¢ dinh hodc dau dao dong nho 1a niit song. Pau ty do 13 bung song
* Hai diém ddi xtmg voi nhau qua nit séng luén dao dong nguoc pha.
* Hai diém ddi xtmg v6i nhau qua bung song luén dao dong cuing pha.
* Cac diém trén day déu dao dong véi bién do khong d6i = nang lugng khong truyén di
* Bé rong 1 bung 1a 4A, A 1a bién d6 song tdi hodc song phan xa.
* Khoang thoi gian gitra hai 1an soi ddy cing ngang (cac phan tir di qua VTCB) la nira chu ky.
2. Diéu kign dé cé song dieng trén soi diy dai I:
f =k f_ e N P .4_9 e Q
* Hai dau 14 niit song: 2
S6 bung séng =sd bo séng =k ;  S6 nut song =k + 1
Mot dau 1a nat séng con mot dau 1a bung séng:

] . ' . A ) v
I=2k+ 12 (ke ) k

S6 bo (bung) song nguyén = k; S5 bung song = sé nit song =k + 1

3. Ddc diém cuia song durng:

A P el Q.

-Khoang cach giira 2 nut hoic 2 bung lién k& 1a 2 .

-Khoang cach giira nut va bung lién ké 1a 4 .
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I
-Khoéng cach giira hai nut (bung, mi) song bat ky 1a : k. 2
A
-Téc @6 truyén song: v=Af= T . . )
4. Phwong trinh séng dirng trén sgi ddy: (dau P co dinh hodc dao dong nho la it séng)
* Pau Q co dinh (nit song):

. . (i ox s . s~y =Acos2a it cu',=—As2xft = Acosi2 T ft — 7
Phuong trinh song t&i va song phan xa tai Q: "% — va " # ] e

Phuong trinh song téi va song phén xa tai M cach Q moét khoang d 1a:
! !
i, = Acos(2 7 ft 4 TE—] w',, = Adcosi2xft-2x i—_— )
A va A
Phuong trinh song dirng tai M: M =ty TH

i T A
w,, =2Ac0s(2 7=+ Z)cos( 27 fi— =) = 24sin{ 2 7 —)cos{ 27 it + =)
' A 2 2 A 2
A =2A4c0s( 27 =24 Sjt‘J[lTi'l
A A ~ , A s : 7 .
Bién do dao dong cuia phan tir tai M: i b
* Pau Q tw do (bung séng):
\ , e A , con =0, = Acos2 T it
Phuong trinh song téi va song phéan xa tai Q:
Phuong trinh song t41 va song phan xa tai M cach Q mdt khoéng d la:
i i
i, = Acos(2xft + 27 —) w', = Acosi2xfi 27—}
A va A
i .
W —n M =2Acos(2x—)eos( 27 it)
Phuong trinh song dung tai M: "~ R A
A, =2Afos(2r L)
Bién d6 dao dong cta phan tir tai M: b
4, =2AFni2 Ti]
Luu y: * Véi x 1a khoang cach tir M dén dau nit song thi bién do: A
A, =24)cos( 272
* Vi x 1a khoang cach tir M dén dau bung song thi bién do: f‘

IV. SONG AM
1. Song dm:
Séng am 1a nhitng séng co truyén trong moi truong khi, 16ng, ran.Tan sd cua séng am 1a tan sd am.

+Am nghe dwoc c6 tan sb tir 16Hz dén 20000Hz va giy ra cam giac 4m trong tai con nguoi.

+Hg dm : Nhitng song co hoc tan s6 nho hon 16Hz goi 1a song ha am, tai ngudi khong nghe duoc

+siéu dm Nhiing séng co hoc tan s6 16n hon 20000Hz goi 1a séng sidu 4m , tai nguoi khong nghe duoc.
2. Cac ddc tinh vt ly cua am

a.Téan sé6 @m: Tan s6 cua cia song am ciing 1a tan s6 am .

_w_P ="
b.Cwong dp am: S S Cwomg dp am tgi 1 diém cich nguon mt dogn R: 47K’
Véoi W (J), P (W) 1a nang luong, cong suat phat a am cua ngudn.S (mz) la dién tich mat vuong goc véi

phuong truyén am (véi séng cau thi S la dién tich mdt cau S=47R?)

+ Murc cwong do dm:

LB =lgl Loio LB =10dg— 1. .p ek el el Ly
ST, T, Hoge L, o B ] | |
Véi I = 102 W/m? goi 1a cudng d6 am chuan & f= 1000Hz
Pon vi cia mtc cuong d6 4m 1a Ben (B), thudng dung déxiben (dB): 1B = 10dB.
c.Am co bin va hog ém : Séng am do mot nhac cu phat ra 1a tong hop ctia nhiéu séng am phat ra cing
mot Iuc. Cac song nay co tan s6 1a f, 2f, 3f, ....Am c6 tan sd f1a hoa 4m co ban, cac 4m c6 tan sb 2f, 3f, ...
la cac hoa am thtr 2, thur 3, .... Tap hop cac hoa am tao thanh ph(f cta nhac am ndi trén
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-Do thi dao dong dm : cia cuing mot nhac am do cac nhac cy khac nhau phat ra thi hoan toan khac nhau.
3. Cdac nguon dm thwong gap:
+ DAy dan: Tan so do dan phat ra (hai dau day c6 dinh = hai dau 1a nat song)

1

f=k— (keN*} o f==
2 . Ung véi k=1 = am phat ra 4m co ban co tan so 21
k=2,3,4... c6 cac hoa 4m bac 2 (tan sb 2f)), bac 3 (tan s 3f)...
+ Ong sdo: Tan sd do dng sao phat ra (mot dau bit kin (nit séng), mot dau dé ho (bung séng)
= ( mot dau 1a nat séng, mot dau 1a bung song)

V
’ e A . A s oAz V] :E
. Ung v6i k =0 = am phat ra &m co ban c6 tan sd

k=1,2,3... c6 cac hoa am bac 3 (tdn s6 3f), bac 5 (tan s6 5f))...

f=(2k4 ]]i (k e N}

B. BAI TAP
CHU PE 1: SONG CO VA SU TRUYEN SONG CO

Dang 1 : Xdc dinh cdc dai lwong dic trung ciia song:

Vi DU MINH HQA

Vi du 1: Mot ngudi ngdi & bo blen trong thay c6 10 ngon song qua mat trong 36 gidy, khoang cach gitra
hai ngon séng 1a 10m.. Tinh tan sd séng bién va van tdc truyén song bién.
A.0,25Hz; 2,5m/s B. 4Hz; 25m/s C. 25Hz; 2,5m/s D. 4Hz; 25cm/s

36

Huwéng din gidi: Xét tai mot diém c6 10 ngon song truyén qua ing v6i 9 chu ki. T= 9 =4s. Xac dinh

x:l:l:ujﬁt r=VT = l_lo_Zﬂnvg
A ; T 4

tan s6 dao dong. ro4 .Van toc truyén song: . Pap 4n A
Vidu2: Mot song co truyén trén mot sgi day dan hoi rat dai. Phuong trinh song tai mot diém trén day: u
TX

= 4cos(20mt - 3 )(mm).Véi x: do biang met, t: do bang gidy. Tc do truyén song trén soi day co gia tri.
A. 60mm/s B. 60 cm/s C. 60 m/s D. 30mm/s
T.X  2mX

Huéng dén gigi: Taco 3 = A =r=6m =>v=A{=60ms (cha y: x do bang met). Pap an C
Dang 2: Bii tdp lién quan dén_phwong trinh séng:

VI DU MINH HQA

Vi du 1: Mot soi diy dan hdi ndm ngang c6 diém dau O dao dong theo phuwong dimg véi bién do A=5cm,
T=0,5s. Van tdc truyén song 1a 40cm/s. Viét phuong trinh séng tai M cach O d=50 cm.

i, =5Scos(dat— 53 om) w,, =5cos(da— 2. 57 em)

i, = Scos(dar— o on) o, =Scos(dar = 257 em)
C. " AST D W]

t,o= Acosiex o)

Giai: Phuong trinh dao dong cia nguon:

a=5mm
27'[ 2n 5
©= T 05 5 4n(rad/s) wo=Scos{datom) Hy = ”L"“”w__f'
Voi: o T IR RERT Phuong trinh dao dong tai M: A
Trong do: L =VT=40.0,5= ?0(cm) 4= S0em e = Scosdat=5x)(em) ; Chon A.
Vi du 2: Mot song co hoc truyén theo phuong Ox véi bién dd coi nhu khong d6i. Tai O, dao dong c6 dang
1

u = acosot (cm). Tai thoi diém M cach xa tim dao dong O 1a 3 budc séng ¢ thoi diém bang 0,5 chu ki thi
ly do song c6 gia tri 1a 5 ecm?. Phuong trinh dao dong & M thda man h¢ thire nao sau day:
24, A,
i, = COsken — —)om i, = COs| e — —om
A 3 B. 3
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M, = Cosiof— = em i, = acosion — —Jom
C. 3 D. 3

d
v = 3v

Giai : Song truyén tir O dén M mat mot thoi gian 13 it =
1.4,

i, = g eos el — }

Phuong trinh dao dong & M c6 dang: 3

e Yo
¥ LT

Voiv=AT .Suyra:

o

1

A A o 2rA, o 2,
.= i, = acosl i — ——) U, = COS| it — —)em
Ta co: r Vay A3 Hay: 3 Chon C
Dang 3: Dé léch pha giiva hai diém nam trén cing mot phwong truyén song
vI DU MINH HQOA
Vidu I: Mot song ngang truyén trén soi ddy dan hoi rat dai voi tan s6 500Hz. Nguoi ta thay hai diém A,B
trén soi day cach nhau 200cm dao dong cing pha va trén doan diy AB c6 hai diém khac dao dong nguoc
pha voi A. Téc d6 truyén song trén day la:
A 500cm/s B 1000m/s C 500m/s D 250cm/s
Giai: Khoang cach giita A va B c6 chiéu dai 2 budc song : AB=2A => A= AB/2 =100cm =1m
Téc d6 séng truyén trén day la: v=A.f =1.500=500m/s .Chon C
Vidu 2: Mot dao dong lan truyén trong méi truong lién tuc tir diém M dén diém N cach M mot doan
7A/3(cm). Song truyén véi bién do A khong doi. Biét phuong trinh séng tai M ¢6 dang uy = 3cos27t (uy
tinh bang cm, t tinh bang gidy). Vao thoi diém t, toc do dao dong ctia phan tir M 1a 6m(cm/s) thi téc do dao
dong ctia phan tir N 1a
A. 37 (cm/s). B. 0,57 (cm/s). C. 4n(cm/s). D. 6mt(cm/s).
2174 14n 2n
Giai: Phuong trinh song tai N: un = 3cos(2mt- A3 ) = 3cos(2mt- 3 ) = 3cos(2mt- 3 )
Vian tdc cua phan tir M, N: vy = 0’y = -67sin(2nt) (cmy/s)
2n 2n 2n

VN =U’N = - 6msin(2mt - 3 ) =-6m(sin27t.cos 3 - cos2ntsin 3 ) =3msin2nt (cm/s)
Khi toc do ciia M: |vul=6m(cm/s)  => |sin(2nt) | =1
Khi d6 toc do ciia N: |vx|=3n|sin(2nt) | =37 (cm/s). Chon A

CHU DE 2: GIAO THOA SONG CO

Dang 1: Tim sé diém dao dong cwc dai va cuc tiéu giita hai nguon:
VI DU MINH HQA
Vi du 1: Trong mdt thi nghiém vé giao thoa soéng trén mat nudc, hai ngudn két hop S, va S, cach nhau
10cm dao dong cing pha va c6 budc song 2cm. Coi bién do séng khong ddi khi truyén di.

a.Tim s6 diém dao dong voi bién do cuc dai, s6 diém dao dong véi bién d6 cuc tiéu quan sat duoc.

b.Tim vi tri cac diém dao dong v&i bién do cuc dai trén doan S;S, .
Giai: Vi cac ngudn dao dong cung pha,

[ [

: L —— ke —
a.Ta c6 so duong hodc so diém dao dong cuc dai: 4 A
o _, 10
=> 2 =>.5<k<5.Suyra:k=0; £ 1;+2 ;43; +4 .
-Vay ¢6 9 so diem (duwong) dao dong cuc dai
! |'-|-_,.- |'_|.
-Ta ¢6 s6 dudng hoic s6 diém dao dong cyc tiéu: 2 2
L L
= 2 2 22 =>.55<k<4,5.Suyra:k=0; £ [;#2 ;43; +4; -5 .

-Vay ¢6 10 sé diém (dwong) dao dong cwc tiéu
b. Tim vi tri cac diém dao dong voi bién do cuc dai trén doan S;S, .
- Taco: d1+ dz = 8182 (1)
d1- dz = Slsz (2)
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58, kA 10 &2
e

Suyra:di= 2 2 =2 2 =5+kvoéi k=0; % 1;22 ;43; +4
- Vay Cé 9 diem dao dong véi bién d cuc dai trén doan S;S; .
- Khoang céch gitra 2 diém dao dong cuc dai lién ti€p bang A/2 = lcm.

Vi du 2 Hai ngudn s()h3g coS;vas, trgh mat it l()nglcéch nhau 20¢n dao dong theo %)huong trinh

u;=u,=4cos40 it (cm,s) , lan truyén trong méi trudng véi toe do v =1,2m/s .

1/ Xét cac diém trén doan thang ndi S, Vo1 S,.
a. Tinh khoang céach gitra hag diém lién ti€p co bién do cuc dai .
b.ﬂ Trén S;S; ¢6 bao nhiéu diém dao dong vdi bién do cuc dai . ’
2/ Xét diém M cach S; khoang 12cm va céch S; khoang 16 cm. Xéc dinh s6 duong cuc dai di qua S;M.
Gidi :
1a/ Khoang cach giira hai diém lién tiép co6 bién dd cwe dai: A = v.I'=v2m/w = 6 (cm)
- Hai nguon ndy la hai nguon ket hop (va cung pha) nén trén mdt chat long sé c6 hién twong giao thoa
| 0=l a,=Lied
nén cac diém dao dong cuc dai trén doan | = S;S; =20cm s€ co: | - 2 2
_ A
, , e . 22 vA L . , \ , \ Ad_dl(k+1)_dlk_§
Khoang cach gitra hai diém lién tiép cuc dai thu k va thu (k+1) 1a : =3 (cm).

Ghi nho: |T rén doan thing néi 2 nguén , khodng cdch giiva hai cwe dai lién tiép bting| 2

1b/ S6 diém dao dong véi bién d cuc dai trén S;S; :

i 0<d <] 0<lk)\+ll<l
Do céc diém dao dong cuc dai trén S;S, udn c6 : 1 - 2 2 .

—> —3,33<k<3,33 — ¢4 7 diém dao dfmg cuc dai . 7 ’ i
- Cach khac : ap dung cong thiec tinh so cuc dai trén doan thang noi hai nguon cung pha :

v=2|1l L !
A voi LA 1 phan nguyén cua A IEI
2/ So dwong cue dai di qua doan S;M
d,—d _
, d,—d,=k>k=—2—1=18"12 4 667
Gia thict tai M 1la mot van cuc dai, ta co : A 6 => M khong phai

la van cuyc dai ma M nam trong khoang van cuc dai s6 0 va van cuc dai s6 1=>trén S,M chi c6 4 cuc dai .

M ,"_l = ,l"} — ,l'} =T

2.Tim 56 diém dao déng cwe dai va cuwe tiéu giia hai nguén ngwoc pha: (° )
: - k=1 0 ke
* Piém dao dong cyc dai: di—d, = (2k+1) 2 (keZ) eg A —

S6 duong hoic s diém dao dong cwe dai (khdng tinh hai nguon):
|II |. 'll ] /

, Ll b k050l (ke bl
So Cuec dai: 2 2 Hay A A 1 B
* Piém dao dong cuc ti€u (khong dao dong):d,— d> =k (keZ) o
S6 duong hodc s6 diém dao dong cuc tiéu (khdng tinh hai nguon): )0
| | ! N
lvher ke k=-27 7 "\ e
. ) : - | k=-1 k=0
So6 Cuc tieu: A

Dang 2: Tim so diém dao dong vdi bién dj cuc dai, cuc tiéu giira hai diém bat ky:
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Vidu 1: Hainguon song co S, va S trén mat chat long cach nhau 20cm dao dong theo phuong trinh
Uy =4cos 40t (o o vs U =4 cos(40mt+7)

1/ Xét cac diém trén doan thang nbi S, voi S, .

a. Tinh khoang céach gitra hai diém lién tiép c6 bién do cuc dai .

b. Trén S;S; ¢6 bao nhiéu diém dao dong voi bién do cuc dai .
2/ Xét diém M cach S, khoang 20cm va vudng goc v6i S;S; tai Si. Xéc dinh s6 duong cuc dai qua S;M .
Gidi :

, lan truyén trong méi trudng vai toe do v =1,2m/s .

Ghi nho : Trong trwong hop hai nguon két hop ngwoc pha va cich nhau khodng 1 thi :

d+d =yt

Vi tri dao dong cwc dai sé co : (1)

N | >

1a/Khoang cach giira hai diém lién tiép cé bién dd cuc dai: 2 - Ad=3¢

1b/ S6 diém dao dong véi bién dd cuc dai trén S;S; :

d =2 1—(k+1)a
. 19 ) ) L iR A oA ~ .. 0<d <l
- Tu(l) > ; Do cac diém dao dong cuc dai trén S;S, ludn co : 1
0<|1—(k+1)al<I
5 2 2 -~ —3,83<k<2,83 %
N= 2 L+l l+l . L+l
- “Cdch khac : Dung cong thirc A2 trong do A2 la phan nguyén cua A2

| N=2|20, 1| ,S,J _________ L . Y

Ta c6 két qua : 6 2 :
X < o e : dl d2/ a
2/ S6 dwong cuc dai di qua doan S;M . i
1 ! .
d,—d,=(k+=)A N Fan R L
stk dung cong thikc 2! , voi : di =1=20cm, d2_l\/2_20\/2 cm. i o7
o

, d,~d,=(k+1)2

Gia thiét tai M 1a mot van cuc dai , ta c6 20 5

k = 0,88 . Nhu vay tai M khong phai 1a cuc dai, ma M nam trong khoang tir cuc dai tng v6i k = 0 dén cuc
dai mg vo1 k=1 — trén doan S;M c6 4 cuc dai .

Vidu 2: Trong thi nghiém giao thoa song trén mat nudc , Hai ngudn két hop A va B cing pha . Tai diém
M trén mit nudc cach A va B 1an lugt 12 d; = 40 cm va d, = 36 cm dao dong c6 bién do cuc dai . Cho biét
van toc truyén song la v =40 cm/s , gittra M va duong trung truc cua AB c6 mét cuc dai khéc .

1/ Tinh tan sb song .

2/ Tai diém N trén mit nude cach A va B 1an luot 13 d, = 35 cm va d, = 40 cm dao dong co bién do nhu
thé nao ? Trén doan thang ha vudng goc tir N dén duong trung truc cia AB ¢ bao nhiéu diém dao dong
vo1 bién d6 cuc dai ?

%ﬁ.n 56 séng : D& bai di cho van toc v, nhu vy dé xac dinh duoc tin sb f ta cin phai biét dai lugng
\%
budc song A mdi xac dinh dugce f theo cong thirc A
“Tai M c6 cuc dainén : D2~ H=KA (q)
-Gitta M va duong trung truc ¢c6 mot cuc dai khac — ‘k|:2 (Hay k=-2)(2)
3=20-36 _ K=2 1 0
Vay tir (1) va (2)— 2 2cm; Kétqua: f=20Hz. [ SN 7

2/ Bién do dao dong tai N: Tai N co T2~ 41 =40-35=5 NG

1
uigeli.xyz :
1
1
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d,~d,=(k+1)2
> 2" v6i k=2 . Nhu vy tai N c6 bién
d6 dao dong cuyc ti€u (duong cuc ticu tha 3)
- tu Ndén H ¢6 3 cuc dai, ung véi k=0, 1, 2 .( Quan sat

hinh v& s& thiy 15 sb cuc dai tir N d¢én H)

Vi du 3: Trén mit nude, hai ngudn két hop A, B cach nhau 40cm luén dao dong cung pha, c6 budc song
6cm. Hai diém CD nam trén méat nudc ma ABCD la mdt hinh chir nhat, AD=30cm. So diém cuc dai va

dtng yén trén doan CD lan luot 14

A.5vao6 B.7va6 C.13val2 D.11val0 |

Giai: BD=AD=yAB + AD" =50cm D < —C

Céch1: , NN el

Budce 1: SO diém cuc dai trén doan DI thod man : T

["I.‘_["I.:’#/.‘ _'}A':[ll'l:_.[lli :H”_.'r”]::‘[]_g[]::{:%:% , A R Y B
A A 0 Vi k thudc Z lay k=3 O

Vay 50 diém cyc dai trén doan CD 1 : k’=2 k+1=3.2+1=7
Budc 2 : S6 diém cuc ti€u trén doan DI thod man :
: IS — 7 | i I — 2
d,—d, = (2 4 ]]f_._% W= _[u,.. d) _ _r_h’ﬂ_ AD) _ 2(30-30) _ 6.0
2 A A 0 . Giai suy ra k=2,83 (Véi k
,1

, - R - 5 .
thudc Z) nén 1Ay k=3 (vi * =253 % 2.3 3 14y can trén 12 3)

Vay s6 diém cuc tiéu trén doan CD 1a : k’=2.k =2.3=6 Chon B.

Cach2: i o

Do hai nguon dao dong cung pha nén s6 di€ém dao dong vdi bién do cuc dai trén doan CD thod man :
|' d, —d =k

A ae . A .~ AD—-BD <d. —d = AC—- BC
So6 diém cuc dai trén doan CD thod man : | 4

AD-BD ,  AC-BC 30-50  50-30

Suyra: AD-BD<ki<AC-BCHay: A A  _Hay: 0O 6
Giai ra : -3,3<k<3,3 Két luan c6 7 diém cuc dai trén CD.

C LA
|r.'~—[.', =(2k+1)—
2 | 3

, . /,( . 7\ N - - ; ';I _ -_:l _‘ Ix o I. \ ‘r T -
SO di€ém cuc tiéu trén doan CD thoa man : | AD=BD < d,—d, < AC-BC

L 2AD-BD) 2(AC—BC)
AD—BD < (2k+ ]]i < AC—- BC e ek +l = : : ’
Suyra: 2 Hay : A A . Thay s0 :
2(30-50) _,, . 250-30)

— I T AT =2
0 f Suy ra : 0,072+ 1<0,07

Vay : -3,8<k<2,835. Két luan c¢6 6 diém ding yén.  Chon B.
Vidu 4 : Tai 2 diém A, B cach nhau 13cm trén mit nude c6 2 nguén song déng bd , tao ra sdbng mat nudc
¢6 bude song 1a 1,2cm. M 1a diém trén mat nudc cach A va B 1an luot 1a 12cm va S5em N d6i xtng voi M
qua AB. S6 hyperbol cuc dai cit doan MN 14 : ! M
A.0 B.3 C.2 D. 4 :
Giai 1: S6 dudng hyperbol cyc dai cit MN bang sé diém cuc dai trén CD '
+Ta c6 AM -~ BM = AC —BC = 7cm !

Va AC +BC = AB = 13cm suy ra AC = 10cm A :

+Ta lai c6 AM2 — AD2 = BM2 — DB2
VaDB = AB - AD suy ra AD = 11,08cm
+Xét mot diém bat ki trén AB, diéu kién dé diém do6 cuc dai 1a :
d> —di=kiA; d; +di = AB=>d, =(AB + k)L)/2
B+ kA, . AB _, 2AC- AB

0<d2< AC = 0< = : _
+ 50 diém cuc dai trén AC la: 2 A A
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s —10.8< k<58 ’ B .
-108<k<38 _, c6 16 diem cuc dai
AR+ kA AR 2AD— AR
) D=d2= AD= 02" " = ADes - =< k= :
+ s0 cuc dai trén AD: 2 A A
08 k=70

=> ¢6 18 diém cuc dai
Vay trén CD ¢6 18 — 16 = 2 cuc dai, suy ra c¢6 2 dwdong hyperbol cwe dai cit MN. Chon C
Gidi 2: Xét diem C trén MN: AC = d;; BC =d,
I 14 giao diém ctia MN va AB
Al=x: AM’-x’=BM’ - (AB-x)*

122 - x*=5—(13-x)* =>x=11,08 cm

11,08<AC=d; <12 (1) , /d/f\dz
C la diém thudc hyperbol cuc dai cat doan MN khi

d, —d> =kA =1,2k (2) v6i k nguyén duong A B
d12 = X + IC2
d?=(13 - x)* +1C? N
119,08
d?—d2=x*-(13-x?=119,08 = d, +d, = L2k (3)
59,54
Tir (2) va 3) =>d, = 0,6k + LZK
59,54 0,72k*+59,54
11,08<0,6k+ 12k <12 = 11,08< 1,2k <12
0,72k — 13,296k + 59,94 > 0 => k < 7,82 hoic k > 10,65=>. k<7 hoac k> 11 (4)
va 0,72k~ 14,4k +59,94<0 =>5906<k <14,09 => 6<k<I14 (5)

Tir (4) va (5) tasuyra 6 <k <7 =>C6 2 hyperbol cue dai cit doan MN . Chon C

ViduSs: (DH-2010) O mat thoéng ctia mot chat léng c6 hai nguén két hop A va B cach nhau 20(cm) dao

.-.I a5 T \ 5 r 05 ( Tt 4 _ \

Biét toc d6 truyén song trén mat chat 1ong 1a 30(cm/s) Xét hinh vudng ABCD thudc mit chat long So
diém dao dong véi bién do cuc dai trén doan BD 1a :

A. 17 B. 18 C.19 D.20
Giai: BD =AD" + AB® = 20,2 (cim )
2 2x
=407 rad /5 =T ="—= " =0,03{x)
Vi o 407
Vé.y . A=1rT =300.05=15%m

Tim sb diérp dao dong véi bién do cuc dai trén doan DB chir khong phai DC.
Nghia la diém C luc nay dong vai tr6 la diém B.
Do hai nguon dao dong ngugc pha nén so cuc dai trén doan BD thod man :

| d,—d =(2k4 ]]i
v 2
|- AD-BD < d, —d, < AB- (V1 diém D =B nén vé phai AC thanh AB con BC thanh B.B=0)
; oA — 3 A4
AD=BD < (2k+ 1) <45 2AD=BD) ap g 248 ,
Suyra: 2 Hay : A 4 . Thay so :
220-2042) [ 220
_— LN ol — _ . . I . o - ,
1S LS T 2 D= 20,07 ya 6,02<k<12,83. ¢6 19 diém cuc dai.Chon C.

Vidu 6 : Trén mat thoang cua chat 16ng c6 hai ngudn két hop AvaB gidng nhau dao dong cung tan sb f
= 8Hz tao ra hai song lan truyén voi v = 16cm/s. Hai diém MN nam trén duong ndi AB va cach trung diém
O ctia AB cac doan 1an luot 1a OM = 3,75 cm, ON = 2.25cm. S6 diém dao dong véi bién do cuc dai va cuc
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tiéu trong doan MN la:

A. 5 cuc dai 6 cuc tiéu B. 6 cuc dai, 6 cuc tiéu
C. 6 cuc dai, 5 cuc tiéu D. 5 cuc dai , 5 cuc ti€éu
Giai:

Gia su bi€u thure song cua hai nguon u; = u, = a cosmt
Budc song A = v/f =2 cm., O 1a trung diém cua AB

4B A M O CN B
Xét diém C trén MN: OC =d (0<d< 2
AB
uv = acos(wt - A y=acos(ot-nd- 2 n)
AB
AT ad - AB 48
Uzm = acos(wt - A ) =acos(wt + Ao 22 2m) =8cos(wt+nd- 2 n)

Piém M dao dong véi bién do cuc dai khi usim va usu cung pha véi nhau
2nd =2kn=> d=k voi -3,75<k<2,25=>-3<k<2: C6 6 cuc dai
Piém M dao dong v6i bién d6 cuc dai khi usivm va ugsu nguoc pha véi nhau
2nd =2k + )r =d =2k +1)/2=2k+0,5 v6i-3,75<2k +0,5 <2,25

=>_425<2k <1,755 =>-4<k<1:C6 6 cuc tiéu . Pap an B : 6 cwe dai, 6 cuc tiéu
Dang 3. Tim sé diém dao dong véi bién dé cuc dai, cuc tiéu tiéu trén dwong tron

(hodic Tim sé diém dao dong vdi bién dp cwc dai, cuc tiéu trén dwong elip, hinh chiv nhdt, hinh vuéng,
parabol... )

Phuwong phap: ta tinh s6 diém cuc dai hodc cyuc tiéu trén doan AB la k. Suy ra s6 diém cuc dai hodc cuc
tiéu trén duong tron 1a =2.k . Do mdi dudng cong hypebol cit dudng tron tai 2 diém.

Q P M N

SIE===7S: S 5 Sy --% S;itrtfT T~ — =Sz

M >  Q I

Z

VI DU MINH HOA

Vi du 1: Trén mat nudc c6 hai nguén song nude A, B giong hét nhau cach nhau mot khoang

AB =484

Trén dudng tron nam trén mat nude cd tm 1a trung diém O cua doan AB c¢6 ban kinh R=54 g8¢sd
diém dao dong véi bién d6 cuc dai la :
A.9 B. 16 C. 18 D.14

Gii : Do duong tron tam O c6 ban kinh R =57 con 48 =484

nén doan AB chic chin thudc dudng tron.
Vi hai nguén A, B giéng hét nhau nén dao dong cung pha.
S6 diém dao dong véi bién do cuc dai trén AB 14 :
- A8 _ . _AB - 4.8/ -k {4.:4
/ / Thay s6 : ! ! Hay : -4,8<k<4,8 .
Vay trén doan AB c6 9 diém dao dong voi bién d6 cuc dai hay trén dudng tron tim O c6 2.9 =18 diém.
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Vi du 2: Hai nguon song két hop gidng hét nhau dugc dat cach nhau mot khoang cach x trén duong kinh
ctia mdt vong tron ban kinh R (x < R) va ddi xtmg qua tim cua vong tron. Biét rang mdi ngudn déu phat
song cd budc song A va x = 6A. S6 diém dao dong cuc dai trén vong tron 1a
A. 26 B. 24 C.22. D. 20.
Giai: Xét diém M trén AB (AB=2x=121) AM=d, BM=d,
di—d,=kA; di+d,=6A; =>d, =3 +0,5k)A

0<di=(B+05k)A<6A =>-6<k=<6 M

S6 diém dao dong cuc dai trén AB 1a 13 diém ké ca hai nguén A, B. B
Nhung s6 duong cuc dai cit duong tron chi ¢é 11 vi vay,

S6 diém dao dong cuc dai trén vong tron 1a 22. Chon C.

Dang 4: Xdc dinh vi tri, khodng cdch ciia diém M dao déng cwc dai, cwe tiéu trén doan thing la dwong
trung truc clia AB , hodc trén doan thing vuong géc véi hai nguon A,B.
1. Xac dinh khoéng cach ngin nhét hoic 16n nhat tir mdt diém M dén hai nguén.
a.Phwong phdp: Xét 2 ngudn cung pha ( Xem hinh vé& bén) e 1 -1 N
Gia str tai M c6 dao dong véi bién do cuc dai. k=0

-Khi/k/=1 thi: N’
Khoang cach 16n nhat tor mot diém M dén hai nguén la : d,=MA /kmax/M z o

“AB | AB k=2
Tr cong thuce : A A véi k=1, Suy ra dugc AM !
-Khi / k/ = /Kmax/ thi : A B
Khoang cach ngan nhat tir mot diém M’ dén hai nguodn la:d;= M’A

-Af AR N

- e _|'-lI w e k: - \\k:l

Twr cong thie : 4 A vO1 k= kmax, Suy ra dugc AM’

Luuy:
-V6i 2 nguodn ngugce pha ta lam tuong ty.
- Néu tai M c6 dao dong vdi bién do cuc tiéu ta cling lam tuong tu.

VI DU MINH HQA:

Vidul: Trén bé mit chat long c6 hai ngudn ket hop AB cach nhau 40cm dao dong cung pha. Biét song
do mdi ngudn phat ra co tan sé f£=10(Hz), van tdc truyén song 2(m/s). Goi M 1a mot diém nim trén dudng
vudng goc voi AB tai d6 A dao dong voi bién do cuc dai. Poan AM c¢6 gia tri 16m nhat 13 :

A.20cm B. 30cm C. 40cm D.50cm K=1 K=0

Bail: Giai:Taco /! . Do M la mét cuc dai
giao thoa nén dé doan AM c6 gié tri 16n nhat thi M d
oe 3 A A s 1A 3 ~ _ ~ ~ . 1
phai nam trén van cuc dai bac 1 nhu hinh v& va thda man: \4\
= =hkA=1.20=20 £
d,—d =ka=1 il ) (1. (do 14y k= +1)
Mat khéc, do tam giac AMB la tam gidc vuong tai A nén ta co : B

BM =d, = J(AB )+ (AM™) = J40" +d"(2)
BM =d. = J{AB )+ {AM’) = 40" + d(2) Thay (2) vio (1

—1[] . I:ll.-_‘ _”.. =70 = ”-. — 3[][(_‘,” ]

ta duoc : béap an B

Vidy2: Trén bé mat chat long c6 hai ngudn ket hop AB cach nhau 100cm dao dong cung pha. Biét song
do mdi ngudn phat ra c6 tan sé £=10(Hz), van tdc truyén song 3(m/s). Goi M 1a mot diém nam trén dudng
vudng goc voi AB tai d6 A dao déng véi bién do cuc dai. Poan AM c6 gia tri nhé nhit 12 :

A.5,28cm B. 10,56cm C.12cm D. 30cm

Giai: K=0
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1! 300
A=—=""=30{cm)

/ 10

Ta cod . S6 van dao dong véi
bién d¢ dao dong cuc dai trén doan AB thda man diéu kién :
~AB<d,—d =ki< AB
—AB ., AB 100 | [ 100 -3 3ck <33 .
Hay: - 1 3 3 e T k=0x122,43
=>Poan AM c6 gié tri bé nhit thi M phai nam trén duong cuc dai bac 3 (kmax)
d.—d =kA=330=90(cm)

nhu hinh v& va thda man : (1) (do lay k=3)
Mat khéc, do tam giac AMB la tam gidc vuong tai A nén ta co :

BM = d, = JIAB )+ (AM7) = 1007+ d 7 (2)

Thay (2) vao (1) ta duge : JI0OT 4 d” —d =90 = d =10,56{cm) Pip 4n B

Dang 5: Xdc Dinh bién dé, ly d6_tai mét diém_trong mién giao thoa ciia séng co.

Vidu 1: Am thoa cé tan s6 f=100hz tao ra trén mit nudc hai nguon dao dong O, va O, dao dong cling pha
clng tan so . Biét trén mat nude xuat hién mot hé gon 16i gdm mot gon thang va 14 gon dang hypebol mdi
bén. Khoang cach gitra 2 gon ngoai cung do dugc la 2,8cm.

a.Tinh van toc truyén séng trén mit nudc

b.X4c dinh trang thai dao dong cua hai diém M, va M, trén mit nude Biét O,M,=4.5cm O,M,=3,5¢cm Va
OiM;=4cm O:M: = 3,5cm

Giai:

a.Tinh van tdc truyén séng trén mit nudc

Theo dé mdi bén 7 gon ta co 14.0/2 =2,8

Suy ra A= 0,4cm. Van téc v=A.f =0,4.100=40cm/s

b.Xac dinh trang thai dao dong cua hai diém M, va M,

-Dung cong thie hiéu duong di ctia song tir hai ngudn dén M, 1a:

(of, — o) =1 M, — M)
! . R LR

—

Véi 2 ngudn cing pha nén Ag= 0 suy ra:

s

_ A .
i [|'I. _ [|'I.- _| — |' .""L':-'l}',' I ] —_— .-"'L(,-'}-.. I = r [,'. — [,'._‘ ] —
2T A
"‘| —_— \ > . r
Ap, =(4.5-3.5) Hinh anh giao thoa song
Thé s6 : 04 —57 = 2k+1)
=> hai dao dong thanh phan nguoc pha nén tai M, c¢6 trang thai dao dong cuc tiéu ( bién do cuc tiéu)
/ "'I -
(o, —d.)=(Ap,.) T-=> A, =d —d.) —
-Tuong ty tai My: -7 A
T = T - =
Ap, =(4-3,5)=—=05"—=2357=2k+1}=
;7 o 2 \
Thé s6 : 0.4 0.4 2 —> hai dao dong thanh phin vuong pha nén tai
M, ¢6 bién do dao dong A saocho 1 T y6i A, va A, 12 bién d6 ctia 2 hai dong thanh phn tai

M, do 2 ngudn truyén téi .

Vi du 2: Trén mit nudc tai hai diém S,, S, cach nhau 8 cm, ngudi ta d4t hai ngudn song co két hop, dao
dong diéu hoa theo phuong thang dang voi phuong trinh ua= 6cos40mt va ug = 8cos(40mt ) (ua va ug tinh
bang mm, t tinh bang s). Biét toc do truyén song trén mat nudc 1a 40cm/s, coi bién do song khong doi khi
truyén di. SO diém dao dong véi bién d6 1cm trén doan thang S;S, 1a

A. 16 B.8 C.7 D. 14 M

Giai 1: Budc song A =v/f=2 cm.

S, S,
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Xét diem M trén S;S,: SM =d (0 <d <8 cm)

2nd
Usim = 6¢0s(40mt - A ) mm = 6¢os(40nt - td) mm
2n(8-d) 2nd  16n
usom = 8cos(40mt - A ) mm = 8cos(40mt + Ao ) mm
= 8cos(40mt + nd - 8w) mm
T
Piém M dao dong v6i bién d6 1 cm = 10 mm khi us;m va ugow vudng pha voi nhau: 2nd = 2 +kn
1ok 1k

=d=4+2ma:0<d=4+ 2 <8=> -05<k<155 => 0<k<15.Co 16 gia tri ciia k

S6 diém dao dong voi bién do 1em trén doan thang S;S, 14 16. Chon A
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CHU DBE 3: SONG DUNG
Dang 1: Xdc dinh cdc dai lwong dic trung ciia song dirng
Vi DU MINH HQA
Vi du 1: M6t day cao su cang ngang,1 ddu gin cb dinh, dau kia gin vao mot 4m thoa dao dong voi tan sb
f=40Hz.Trén day hinh thanh 1 séng dimg ¢ 7 nut (khong ké hai dau), biét day dai Im .
a) Tinh van tdc truyén song trén day
b)Thay d6i f ctia 4m thoa 1a f. Luc nay trén day chi con 3 niit (khong ké hai dau). Tinh £?
Gidi :
B ¢6 dinh thi B 1 niit song , A gan v&i 4m thoa thi A ciing 1a nut séng .

81=AB=Z—>/I=L=@=2SCm
4 4

Theo dé bai ,ké ca hai dau c6 9 nat : tirc 1a co
a)Van tdc truyén song trén day 1a: V'~ Af =25.40=1000cm/s
b) Do thay d6 tan so nén trén day chi con 3 nat khong ké hai dau .Vay ké cd hai dau c6 5 nat ,taco :

4%:1:1:%:100/2:50@4 Sy=Af's fr=L %_2()}12

Vi du 2: Mbt soi day dai AB=60cm,phat ra mot am c6 tan s6 100Hz. Quan sat day dan thdy c6 3 nit va 2
bung song(ké ca nat ¢ hai dau day).
- Tinh budc séng va van tdc truyén song trén day AB.
- Biét bién do dao dong tai cac bung song 1a Smm.Tinh van tdc cuc dai ctia diém bung.
- Tim bién d6 dao dong tai hai diém M va N 1an luot cach A mot doan 30cm va 45cm.
Gidi :
a) v=00m/s
b) Bién d¢ dao dong tai cac bung la: Smm=0,005m

Vian tdc cuc dai cua cac diém bung 13: Vo= 0.A4=2rf.4=314m/s

c¢) Ta co : AM=30cm= A/2.Do A 1a nat song nén M ciing 13 nut séng nén bién d6 bang 0.
Bién d6 song tai N cach A 45cm . Ta c6: NA=45cm=4/2+4/4 Do A 1a nut song nén N 1a bung

song, bién do cua N ba‘ing Smm. N ¢6 bién d6 cuc dai.
Dang 2: Xdc dinh sé niit - sé bung:
Vi DU MINH HQA
Vi du 1. Ddy AB=40cm cing ngang, 2 dau cb dinh, khi c6 soéng dimng thi tai M 13 bung thir 4 (ké tir B),biét
BM=14cm. Tong s bung trén day AB la
A.10 B.8 C.12 D. 14

Giai:
BM =2, 1 _14(cm)
2 4

(M 1a bung thtr 4, ké tir B va B ¢6 dinh) = A = 8 (cm) = Téng sb bung trén

N:AB:2A522-40:10
A A 8

AB: 2 . Chon A.:
Vi du 2. Trén mot soi day dan hdi AB dai 25cm dang c6 song dimng, ngudi ta thay c6 6 diém nat ké ca hai
dau A va B. Hoi ¢6 bao nhiéu diém trén diy dao dong ciing bién do, ciing pha v6i diém M cach A lcm?

A. 10 diém B.9 C. 6 diém D. 5 diém
Giai: D@ thay trén day c6 5 bo song ma do dai mot bé song bang nira bude song va bang 5 cm.
Trong mdi bo song ludn c¢6 2 diém ciing bién do, 2 diém nay dbi xirng nhau qua diém bung.
Do d6 trén day c6 10 diém cing bién d6 voi M (ké ca M).
Mit khac: 2 diém dbi xting nhau qua nut thi dao dong nguoc pha, 2 diém dbi xtng nhau qua diém bung
dao dong cung pha. Tir d6 suy ra dugc s6 diém dao dong cung bién do, cung pha voi M (ké ca M)la 6. Néu
trir diém M di thi trén day con 5 diém thoa mén. Chon D
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Dang 3: P 1éch pha- Khoing cich giira hai diém —chiéu dai diy
Vi DU MINH HQA
Vi du 1. Séng doc truyén trén 1 soi day dai li tuong véi tan s6 50Hz, van tdc song 1a 200cm/s, bién do
song 1a Secm. Tim khoang cach 16n nhét gitta 2 diém A, B. Biét A, B nam trén soi ddy, khi chua c6 song lan
luot cach ngudn mot khoang 1a 20cm va 42cm.

A. 22cm B. 32cm C. 12cm D. 24cm
Giai :
Budc song A = v/f=4cm.. Khoang cach tir ngudn O téi A va B: OA =20 cm = 51; OB =42 cm = 10,5\
Khoéng cach AB lic dau AB = 22c¢cm = 5,51 Do d6 dao dong tai A va B nguoc pha nhau.
Nén khoang cach 16n nhét giita 2 diém AB,. = AB + 2a=32cm. P4p 4n B
Vi du 2: Mot soi ddy dan hdi OM = 90 cm ¢6 hai dau ¢ dinh. Khi duogc kich thich thi trén day c6 séng
dirng véi 3 b6 song. Bién do tai bung séng 14 3 cm. Tai diém N trén day gan O nhat c6 bién d6 dao dong la
I,5cm.ONcogiatrila:

A. 10 cm B.5cm C. 5\/5 cm D.7,5cm
2=2—M >0 _ so0em
Giai: Chon B HD: Se ba sang 3

PT séng dung:

bé géc toa do tai O =

Co @J):ii 27d % 2T §osiem)
P& AV=1,5=A = A2 2 madm— A 2 3 _Dép 4n B
Dang 4: Xdc dinh vén toc, ly dé. bién dp dao dong diéu hoa trong séng dirng.
Vi DU MINH HQA

Vi du 1. Pau O ciia mot soi ddy dan hdi ndm ngang dao dong diéu hoa vé6i bién do 3cm voi tan sé 2Hz.
Sau 2s song truyeén dugc 2m. Chon goc thoi gian lic dau O di qua vi tri can bang theo chiéu duong. Ly do
cua diém M trén day cach O doan 2,5m tai thoi diém 2s la:

A. xp1 = -3cm. B.x\ =0 . C. xp1 = L5cem. D. xp1 = 3cm.
Giai: Chon B

1
T=-=05(s) 9

f & diém M; tai thoi diém t=2(s) = 4T =

vat quay lai VTCB theo chiéu duong — li d6 xm = 0.

Vi du 2: Séng ding trén soi ddy OB=120cm ,2 dau ¢ dinh.ta thiy trén day c6 4 b6 va bién d6 dao dong
ctia bung 13 lcm. Tinh bién d6 dao dong tai diém M cach O 1a 65 cm.
A. Ocm B. 0,5cm C.lcm D. 0,3cm
Giai:
OB
Budc song A= 2 =60cm
Phuong trinh song dung tai M cach nat O mot khoang d 1a:

2md 1 T
u =2acos(— +—)cos(wt ——)
A 2 voia=0,5cm, OM=d=65cm

2a cos(@ + Z) cos( 27.65 + ﬁ) cos(E + E)
| A 27 =] 60 2

|=| 6 2 |=0,5cm

Bién d§ dao dongtai M : ay =
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\Chii Pé 4: SONG AM|
Dang 1:Xdc dinh cdc dai lwong dic trung ciia séng dm ( Tan sé, buwdc song, vin téc)
VI DU MINH HQA
Vidu 1. Mot 6ng s4o dai 80cm, mot dau bit kin mot dau ho, biét van tde truyén am trong khong khi 1a
340m/s. Xéac dinh tan s6 16n nhat ma éng sdo phat ra ma mot ngudi binh thuong c6 thé nghe dugce? (Két
qua 1y gan dung dén 2 s6 sau ddu phay)
A. 19,87 kHz. B. 19,98 kHz. C. 18,95kHz. D. 19,66 kHz.
Giai

A v v

*Taco:1=(k+1)4 =k+ 1) =f=k+1)4
* Pé nguoi binh thudng c6 thé nghe duoc : < 20000 Hz
A%

=> (2k + 1) 4 20000 =>k 93,6 => ko= 93 => fae~ 19,87.10° Hz.Chon A

Vi du 2: Cho hai nguon song am két hop A, B dit cach nhau 2 m dao dong cung pha nhau. Di chuyén trén
doan AB, nguoi ta thay ¢6 5 vi tri am c6 d6 to cuc dai. Cho biét tbe do truyén am trong khong khi 13 350
m/s. Tan s6 f ctia ngudn 4m co gia tri thoa méan

A350 Hz < f <525 Hz. B.175 Hz<f<262,5 Hz. C.350 Hz<{<525Hz. D.175 Hz<f < 262,5 Hz.

2A4<2 <322 <2<3.X5350 < £<525
Giai: / /
(tuyét ddi khong c6 ddu =) Chon C
Dang 2: Xdc dinh Cuong do am - Muc cuwong do am .

VI DU MINH HQOA

Vi du 1: Hai 4m c6 mic cuong do 4m chénh léch nhau 1a 40 dB. Ti s6 cuong d6 4m cuia chiing 1a
A. 10% B. 4.10°. C.4.10% D. 10%.

Giai:

Theo dé LA— LB =40dB < 101g(IA/Io) - IOIg(IB/Io) =40 & lg(IA/IB) =4 suy ra IA/IB: 104 .ChQH D

Vi du 2: Mirc cudong do am tai vi tri cach loa 1 m 1a 50 dB. Mot nguoi Xuét phat tr loa, di ra xa n6 thi théy:
khi cach loa 100 m thi khong con nghe dugce am do loa d6 phét ra nita. Ly cuong d6 am chuan 1a I, = 107
W/m?, coi séng 4m do loa d6 phat ra 1a song cau. Xac dinh ngudng nghe cua tai nguoi nay.

A.25dB B. 60dB C.10dB . D. 100dB
2
P P g:[ﬁj
2 2
Gidi: Taco: I, = ¥R .= 4R o L \Ry) _ g4 1,2 104,
1, 1071, I
A A Y e
Li=lgh =1g o =1gl0 +1g10%=L,-4=5-4=1(B)=10(dB). Chen C
C. BAI TAP TU LUYEN

PE SO 1
Cau 1: Song doc 14 song cac phan tir
A. c6 phuong dao dong nam ngang.
B. c6 phuong dao dong dong thang dimg.
C. c6 phuong dao dong vudng goc v4i phuong truyén song.
D. c¢6 phuong dao dong tring véi phuong truyén song.
Cau 2: Séng ngang truyén dugc trong

A. ran, 1ong khi B. ran va khi.

C. ran va 1ong. D. Chét ran va bé mat chit long
Ciau 3: Song doc truyén duoc trong cac chat

A. ran, 16ng va khi B. rin va khi. C. ran va 1ong. D. 16ng va khi.
Cau 4: Song ngang khong truyen duoc trong cac chat

A. ran, 16ng va khi B. ran va khi. C. ran va 1ong. D. 16ng va khi.

Cau 5: Khi n6i vé song co, phat biéu nao sau day sai?
A. Qua trinh truyén song co 1a qua trinh truyén niang luong.
B. Song co 1a qua trinh lan truyén cac phan tir vat chat trong mot moi trudng.
C. Song co khong truyén duoc trong chan khong.
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D. Song co la dao dong co lan truyén trong mot moi truong.
Céu 6: Két luan nao sau day khong ding vé qua trinh lan truyén cta song co?

A. Quing dudng ma song di dugc trong nira chu ky dung bang nira bude song.

B. Khong c6 su truyén pha ctia dao dong.

C. Khong mang theo phan tir moi truong khi lan truyén.

D. La qua trinh truyén ning lugng.
Cau 7: Dbi v6i song co hoc, toc do truyén song

A. phu thugc vao budc song va ban chat moi truong truyén song.

B. phu thudc vao ban chit méi truong truyén song.

C. phu thudc vao chu ky, budc song va ban chit mdi truong truyén song.

D. phy thudc vao tan s6 song va budc song.
Cau 8 (DH-2014): Mét song co truyén trén mot soi day rat dai voi tbe dd 1 m/s va chu ki 0.5 s. Song co
nay c6 budc song la

A. 25 cm. B. 100 cm. C. 50 cm. D. 150 cm.
Cau 9 (PH -2007): Mot ngudn phat song dao dong theo phuong trinh u = acos20nt (cm) véi t tinh bang
gidy. Trong khoang thoi gian 2 s, song ndy truyén di dugc quing duong bang bao nhiéu 1an bude song

A. 20 B. 40 C.10 D. 30
Céu 10: Nguoi ta gdy mot chan dong ¢ ddu O mot day cao su cing thang lam tao nén mot dao dong theo
phuong vudng goc véi vi tri binh thudng ciia day, v6i chu ki 1,8 s. Sau 4 s chuyén dong truyén dugce 20 m
doc theo day. Budc song clia song tao thanh truyén trén day:

A.9m B.6m C.4m D.3m
Céu 11: Mot ngudi quan sat mot chiéc phao ndi trén mit bién , thdy né nhd 1én cao 6 lan trong 15 gidy.
Coi song bién 1a séng ngang. Chu ky dao dong cta song bién 1a

A.25s B.3s C.5s D.6s
Cau 12: Khi am truyén tir khong khi vao nudc, bude séng ctia né ting hay giam bao nhiéu 1an? Biét toc do
am trong nuodc la 1530 m/s, trong khong khi 1a 340 m/s.

A. khong d6i B. ting 4,5 lan C. giam 4,5 lan D. giam 1190 lan.
Céu 13:S0ng truyén trong mot moi trudng dan hdi véi tée dd 360 m/s. Ban dau tan sd song 1a 180 Hz. Dé
¢6 budc song 1a 0,5m thi can ting hay giam tan s6 song mot lwong nhur nao ?

A. Tang thém 420 Hz.  B. Tang thém 540 Hz. C. Giam bé6t 420 Hz. D. Giam xubng con
90Hz.
Cau 14 (QG-2015): Mot song co truyen doc theo truc Ox c6 phuong trinh u = Acos(20nt — nx) (cm), voi t
tinh bang s. Tan s ciia song nay bang

A. 15 Hz. B. 10 Hz. C.5 Hz D. 20 Hz
Cau 15 (CP-2009): Mot song truyén theo truc Ox v6i phuong trinh u = acos(4nt — 0,027x) (u va x tinh
bang cm, t tinh bang gidy). Téc d truyén cta séng nay 1a

A. 100 cm/s. B. 150 cm/s. C. 200 cm/s. D. 50 cm/s.
Céu 16 (CD-2008): Song co truyen trong mot moi truong doc theo truc Ox voi phuong trinh u = cos(20t -
4x)cm (x tinh bang mét, t tinh bang gidy). Toc do truyén song nay trong moi truong trén bang

A. 5 m/s. B. 50 cm/s. C. 40 cm/s D. 4 m/s.

) . t
Cau 17: Cho mot song ngang truyén trong mdt moi trudong co6 phuong trinh song 1a u = SCOSZTE(E_E)

mm, trong do x tinh bang cm, t tinh bang gidy. Téc do truyén séng la

A. 20 cm/s. B. 20 mm/s. C. T=20n cm/s. D. 10z cm/s.
Cau 18 (CP-2010): Mot séng co truyén trong mdt moi truong doc theo truc Ox véi phuong trinh u =
S5cos(6mt - mx) (cm) (x tinh bang mét, t tinh bang gidy). Tdc do truyén song bang

A. 6 cm/s. B. 3 m/s. C. 6 m/s. Dlm/s

Cau 19: Mot song co truyén trong mdt moi trudong doc theo truc Ox voi phuong trlnh u = 5cos(6mt - x)
(cm) (x tinh bang mét, t tinh bang gidy). Téc d6 cuc dai cac phan tir moi trudng co song truyén qua 1a
A. 6 m/s. B. 60n m/s. C. 30m cm/s. D. 30 m/s.
\ 2
Cau 20: Mot song co truyén trong mot moi truong doc theo truc Ox véi phuong trinh u = Acos(2nft - %
) ecm. Téc d6 dao dong cuc dai ciia cac phan tir moi trudng 16n gap 4 lan tde do truyén song khi
A. 8L =TA B. 2L =1A C.6L=T7A D. 4h =mwA
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Cau 21: Mot séng co lan truyén theo phuong Ox c¢6 phwong trinh u=5cos(20t + 5x)(trong d6 u va x tinh
bang cm con t tinh bang s). Khi néi vé song nay, phat biéu nao dudi diy khong ding?

A. Song nay truyén theo chiéu dwong truc Ox.

B. Tc do song bang 4 cm/s.

C. Bién d¢ ctua song 1a 5 cm.

D. Tbc d6 cuc dai cua phén tor moi truong 1a 100 cm/s.
Cau 22 (CP-2014): Mot séng co truyén doc theo truc Ox v6i phuong trinh u = Scos(8xt — 0,047x) (u va x
tinh bang cm, t tinh bang s). Tai thoi diém t =3 s, & diém c6 x = 25 cm, phan tir séng c6 1i d6 1a

A. 5,0 cm. B.-5,0 cm. C.2,5cm. D.-2.5 cm.

Cau 23: Cho mot

0 1 2)mm Trong d6 x tinh bang cm, t

tinh bang gidy. Vi tri ctia phan tir song M cach gbc toa d6 3 m ¢ thoi diém t=2s1a

A.5 mm B.0 C.5cm D.2.5cm
Céu 24 (DH-2009): Budc song 1a khoang cach gitra hai diém

A. trén cung mot phuong truyén song ma dao dong tai hai diém d6 nguoc pha.

B. gan nhau nhét trén ciing mot phuong truyen song ma dao dong tai hai diém d6 cung pha.

C. gan nhau nhit ma dao dong tai hai diém d6 cung pha.

D. trén cing mot phuong truyén song ma dao dong tai hai diém do cung pha.
Cau 25 (PH-2011): Phat biéu ndo sau day 1a dung khi ndi vé séng co?

A. Budc song 1a khoang cach giita hai diém trén cung mot phuong truyén séng ma dao dong tai hai
diém d6 cung pha.

B. Song co truyen trong chét ran ludn 14 song doc.

C. Séng co truyén trong chat 1ong luén 1a song ngang.

D. Budc song 1a khoang cach giita hai diém gan nhau nhét trén cing mot phuong truyén song ma dao
dong tai hai diém d6 cliing pha.
Céu 26 (DH-2012): Khi ndi vé sy truyén séng co trong mot moi truong, phat biéu nao sau ddy ding?

A. Nhirng phan tir ciia moi truong cach nhau mot sé nguyén lan budc song thi dao dong cing pha.

B. Hai phan tir ctia mdi truong cach nhau mot phan tu bude séng thi dao dong 1éch pha nhau 90°.

C. Nhiing phan tir cia moi truong trén ciing mot huéng truyén song va cach nhau mot sé nguyén lan
bude song thi dao dong cung pha.

D. Hai phén tir ctia moi trudng cach nhau mot nira budc song thi dao dong ngugc pha.
Céu 27 (CDP-2013): Mot song hinh sin dang lan truyén trong mot moi truong. Cac phan tir méi truong &
hai diém nam trén ciing mot huéng truyén song va cach nhau mot s6 nguyen lan bude séng thi dao dong

A. Cung pha B. Léch pha 5 C. Léch pha Z D. Nguoc pha

Céu 28: Khoang céach gitra hai diém gan nhat trén phuong truyén soéng dao dong cting pha bang
A. M4, B. L. C. V2. D. 2.
Céu 29: Khoang céach gitra hai diém gan nhat trén phuong truyén soéng dao dong nguoc pha bang
A. M4, B. V2. C. L D. 2.
Cau 30: Khoang cach giita hai diém gan nhat trén phuong truyén song dao dong vudng pha (Iéch pha 90°)
la
A. V4. B. V2. C. . D. 2A.

PAP ANDE SO 1
0I.D [02.D [03.A [(04.D |05.B [06.B |07.B [08.C [09.A |10.A
11.B |12.B |13.B |14.B [15.C [16.A |17.A [18.C [19.C |[20.B
21.A [22.B |23.A |[24.B [25.D [26.C |27.A |28.B [29.B |[30.A

DE SO 2
Cau 1 (PH-2010): Diéu kién dé hai song co khi gip nhau, giao thoa dugc voi nhau 13 hai song phai xuét
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phat tir hai nguon dao dong

A. cing bién d¢ va co hiéu s6 pha khong doi theo thoi gian

B. clng tan s, cing phuong

C. c6 cung pha ban dau va cung bién do

D. cung tan so, cung phuong va c6 hiéu s6 _pha khéng d6i theo thoi gian
Céu 2 (CP-2009) : O mit nudc co hai nguon song dao dong theo phuong vudng goc voi mat nude, co
cung phuong trinh u = Acoswt. Trong mi€n gdp nhau cua hai séng, nhirng diém ma & d6 cac phan tir nude
dao dong véi bién do cuc dai s€ c6 hiéu duong di cua song tir hai ngudn dén d6 bang

A. mot sé 1¢ 1an nira bude song. B. mot s6 nguyén lan bude song.

C. mot sd nguyén lan nira budc song. D. mot s6 1¢ 1an bude song.
Cau 3: O mit nude c6 hai nguon song dao dong theo phuong vudng goc voi mét nudc, ¢o cung phuong
trinh u = Acoswt. Trong mién gip nhau cta hai song, nhitng diém ma & d6 cac phan tir nuéc dao dong véi
bién d6 cuc tiéu s& co hiéu duong di cua song tir hai nguén dén do béng

A. mdt s6 1¢ 1an nira budc song. B. mot sé nguyén 1an budc song.

C. mot s6 nguyén lan nira bude song. D. mét s6 1¢ 1an budce song.
Cau 4 (PH-2007): bé khao sat giao thoa song co, nguoi ta bb tri trén mit nudc nam ngang hai nguon két
hop S; va S,. Hai ngudn nay dao dong diéu hoa theo phuong thing dung, cung pha. Xem bién d¢ song
khong thay doi trong qua trinh truyén séng. Cac diém thudc mit nudc va ndm trén duong trung truc cia
doan S;S, sé

A. dao dong véi bién do béng nua bién do cuc dai  B. dao dong voi1 bién do cuc tiéu

C. dao dong véi bién do cuc dai D. khong dao dong
Céu 5 (CP-2010): O mit thoang ciia mot chat long c6 hai nguon két hop A va B dao dong déu hoa cung
pha v6i nhau va theo phuong thang dung. Biét toc do truyén song khong d6i trong qua trinh lan truyén,
budc song do mdi ngudn trén phat ra bang 12 cm. Khoang cach ngin nhét gitra hai diém dao dong véi bién
do cuc dai nAm trén doan théng AB la

A.9cm. B. 12 cm. C. 6 cm. D.3 cm.
Cau 6 (CP-2012): Tai mit thoang ctia mot chat long co hai ngudn song S, va S, dao dong theo phuong
thang dung voi cung phuong trinh u = acos40xt (a khong doi, t tinh bang s). Toc do truyén soéng trén mat
chat 1ong bang 80 cm/s. Khoang cach ngan nhét giita hai phan tir cht long trén doan thang S;S, dao dong
v61 bién d6 cuc dai la

A. 4 cm. B. 6 cm. C.2cm. D. 1 cm.
Céu 7 (CP-2013): Trong mdt thi nghiém vé giao thoa séng nudc, hai ngudn séng két hop dugc dat tai A
va B dao dong theo phuong trinh u, = ug = acos25nt (a khong doi, t tinh bang s). Trén doan thing AB, hai
diém c6 phén tor nudc dao dong voi bién dd cuc dai cach nhau mot khoang ngén nhét 1a 2 cm. Téc do
truyén song 1a

A. 25 cm/s. B. 100 cm/s. C. 75 cm/s. D. 50 cm/s..
Cau 8 (CP-2008): Tai hai diém M va N trong mot moi truong truyén song co hai ngudn song ket hop
cung phuong va cung pha dao dong. Biét bién do, van toc ciia song khong dbi trong qua trinh truyén, tan
s0 ciia song bang 40 Hz va c6 sy giao thoa song trong doan MN. Trong doan MN, hai diém dao dong c6
bl‘en dd cuc dai, cuc tiéu gan nhau nhét cach nhau 0,75 cm cm. Téc do truyen song trong moi trudng nay
bang

A. 2,4 m/s. B. 1,2 m/s. C. 0,3 m/s. D. 0,6 m/s.
Cau 9: Hai nguon song co A, B cach nhau 1m dao dong cung tan s6 100Hz, cung pha theo phuong vuéng
goc voi mit chat long. Van tdc truyén song 1a 20m/s. Piém khong dao dong trén doan AB va gan A nhit,
cach A mot doan

A. 7,5 cm B. 10 cm C.15cm D.5cm
Cau 10 : Trong mot thi nghiém vé giao thoa song nudc, hai nguon song két hop duoc dit tai A va B dao
ddng theo phuong trinh us = us = acos100xt (a khong doi, t tinh bang s). Trén doan thang AB, hai diém c6
phﬁn tor nude dao dong véi bién dd cuc dai cach nhau 1a 9 cm. Tbec dod truyén song v ¢o gia tri thod man 1,5
m/s < v <2,25m/s. Toc d6 truyén song la

A. 2,20 m/s. B. 1,75 m/s. C. 2,00 m/s. D. 1,80 m/s.
Céu 11: Trong mot thi nghiém vé giao thoa sdng nudc, hai ngudn song két hop duoc dit tai A va B dao
dong theo phuong trinh us = us = acos30xt (a khong doi, t tinh bang s). Toc d6 truyén song trong nudc 1a
60 cm/s. Hai diém P, Q nam trén mit nudc c6 hiéu khoang cach dén hai ngudn 1a PA — PB = 6 cm, QA —
QB=12cm. Két luan vé dao dong cua P, Q la

A. P co bién do cuc tiéu, Q c¢06 bién do cuc dai B. P, Q c6 bién d0 cuc dai

uigeli.xyz Trang 22



uigeli.xyz

C. P c6 bién do cuc dai, Q co6 bién d6 cuc tiéu D. P, Q c6 bién do cuc tiéu
Céu 12: Tai hai diém S;, S, trén mit nudc dit hai ngudn két hop gidng nhau c6 tan sb 50 Hz. Toc do
truyén song trong nudc 1a 25 cm/s. Coi bién d¢ song khong doi khi truyén di. Hai diém M, N nam trén mat
nuée voi S\M = 14,75 cm, S;M = 12,5 cm va SN = 11 cm, S,N = 14 cm. Két luan nao 13 ding?

A. M dao dong bién d6 cuc dai, N dao dong bién do cuc tiéu.

B. M, N dao dong bién do cuc dai.

C. M dao dong bién do cuc tiéu, N dao dong bién do cuc dai.

D. M, N dao dong bién do cuc tiéu.
Cau 13: Trong thi nghiém giao thoa trén mit nudc, hai ngudn két hop gidng nhau dao dong vdi tan sb
80Hz, toc d6 truyén song 0,8m/s. Tinh tir dudng trung truc cia 2 ngudn, diém M cach hai ngudn lan luot
20,25cm va 26,75cm ¢ trén

A. duong cuc tiéu thu 6. B. duong cuc tiéu thi 7.

C. duong cuc dai bac 6. D. dudng cuc dai bac 7.
Céu 14 (CD-2007): Trén mat nudce nam ngang, tai hai diém S, S, cach nhau 8,2 cm, nguoi ta dat hai
ngudn song co ket hop, dao dong diéu hoa theo phuong thang dung c6 tin sé 15 Hz va ludn dao dong dong
pha. Biét van tdc truyén séng trén mit nudc 1a 30 cm/s, coi bién do song khong doi khi truyén di. S6 diém
dao dong véi bién do cuc dai trén doan S;S; 1a

A.11. B. 8. C.5. D. 9.
Cau 15: O mit thoang cta mot chat 16ng, tai hai diém A va B cach nhau 20 cm c6 hai ngudn séng dao
dong diéu hoa theo phuong thang dung, cung pha, cung bién d9 va cung tan s6 50 Hz. Coi bién do song
khong d6i khi song truyén di. Téc d6 truyén song trén mit chat 16ng 13 3 m/s. Trén doan thing AB, sd
diém dao dong c6 bién do cuc dai la

A. 7. B. 6. C.8. D. 9.
Cau 16 (CP-2013): Trong mot thi nghiém vé giao thoa song nudc, hai ngudn séng két hop dao dong cung
pha duoc dit tai A va B cach nhau 18 cm. Séng truyén trén mit nude voi budce song 3,5 cm. Trén doan
AB, sb diém ma tai d6 phan tr nudc dao dong voi bién do cuc dai 1a

A. 9. B. 10. C. 12. D. 11.
Cau 17(CD-2014): Trong thi nghiém vé giao thoa song nudc, hai ngudn A va B cach nhau 16 cm, dao
dong diéu hoa theo phuong vudng géc mat nude voi cung phuong trinh u = 2cos16mt (u tinh bang mm, t
tinh bang s). Toc d6 truyén song trén mat nude 14 12 cm/s. Trén doan AB, s6 diém dao dong voi bién do
cuc dai la:

A. 11 B. 20 C.21 D. 10
Cau 18 (PH-2013): Trong mét thi nghiém vé giao thoa song nudc, hai ngudn song két hop dao dong cing
pha dat tai hai diém A va B cach nhau 16cm. Soéng truyén trén mit nude véi bude song 3ecm. Trén doan
AB, s6 diém ma tai d6 phan tor nude dao dong véi bién do cuc dai la:

A.9 B. 10 C.11 D. 12.
Cau 19: Tai hai diém A, B trén mit chit 1ong cach nhau 14,5cm c6 hai ngudn phat song két hop tan sé 20
Hz. Téc do truyén song trén bé mit chit 1ong 1a 40cm/ s. Goi E, F, G 1 ba diém trén doan AB sao cho AE
= EF = FG = GB. S6 diém dao dong véi bién do cuc dai trén AG 1a

A. 12, B. 10. C.9. D. 11.
Cau 20: Hai nguon phat séng két hgp A va B trén mat chat long dao dong theo phuong trinh: us = up =
Acos(100mt). Toc do truyen song trén mit chat 1ong 1m/s. I 13 trung diém cua AB. M la diém nam trén
doan AL N 1a diém nam trén doan IB. Biét IM = 5 cm va IN = 6,5 cm. Sb diém nam trén doan MN c6 bién
do cuc dai la:

A.7 B.4 C.5 D. 6

PAP AN DE SO 2

01.D 02. B 03. A 04.C 0s.C 06. C 07.D 08. B 09.D 10.D

11. A 12.C 13.B 14.D 15. A 16.D 17.C 18.C 19.D 20.D

PE SO 3
Cau 1: M6t day dan chiéu dai ¢, biét ‘Eéc d6 truyén song ngang theo ddy dan bang v. Tan s ctia 4m co ban
(tan s6 nhé nhat) do day dan phét ra bang
v 2v
A. ; B. > l C. ; D. 41
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Cau 2: Tai mot diém trén mat chat long c6 mot ngudn dao dong voi tan so 120 Hz, tao ra song on dinh trén
mit chat 1ong. Xét 5 gon 16i lién tiép trén mot phuong truyén séng, & vé mot phia so v6i ngudn, gon thr
nhét cach gon thir ndm 0,5 m. Toc d6 truyén séng la
A. 12 m/s B. 15 m/s C.30 m/s D. 25 m/s
Cau 3: Mot ngudn am dlem truyén song am dang hudng vao trong khong khi voi téc do truyén 4m 1a v.
Khoang cach gitra 2 diém gan nhau nhit trén cing hudng truyén séong 4m dao dong vudng pha nhau 1a d.

Tan s6 cua 4m 1a
2v 1%

A B-3 C2d D
Cau 4: Trong hién tugng giao thoa séng trén mat chat long, hai nguon két hop Si, S, cach nhau 10 cm, dao
dong cung pha theo phuong thang dung voi cung tan s6 1a 50 Hz. Toc do truyén song trén mat chat long 1a
75 cm/s. Goi C 1a diém trén mat chat 1ong thoa man CS, = CS, = 10 cm. X¢ét cac diém trén doan thang CS,,
diém ma phén tu tai d6 dao dong vai bién do cuc dai cach diém S, mot doan nhé nhat b::ing

A. 5,72 mm. B. 7,12 mm. C. 6,79 mm. D. 7,28 mm.
Cau 5: Mot con dong dat phat dong thoi hai song co trong dat: song ngang (S) va song doc (P). Biét rang
van toc cua song (S) la 34,5 km/s va cua song (P) la 8 km/s. Mot may dia chan ghi duoc ca song (S) va
song (P) cho thdy ring song (S) dén som hon song (P) 1a 4 phut. Tam dong dit & cach may ghi 1a

A. 250 km. B. 25 km. C. 5000 km. D. 2500 km.
Cau 6: Quan sat song dimg trén soi day AB, ddu A dao dong diéu hoa theo phuong vudng goc vai soi dy
(coi A 1a nut). Vi dau B tir do va tan sé dao dong cua dau A 13 22 Hz thi trén day c6 6 nat. Néu dau B ¢d
dinh va coi toc d6 truyén séng trén day nhu cii, dé van c6 6 nut thi tan s6 dao dong ctia dau A phai bang

A. 23 Hz. B. 18 Hz. C. 25 Hz. D. 20 Hz.
Cau 7: Mot 14 thép dao dong vdi chu ki T = 80 ms. Am do n6 phat ra la
A. siéu am. B. Khong phai song am  C. ha am. D. Am nghe dugc

Cau 8: Ba diém O, A, B cliing nam trén mot nira duong thang xuit phét tir O. Tai O dit mot ngudn diém
phat séng 4m dang huéng ra khong gian, méi truong khong hap thu am. Muc cuong d6 am tai A 1a 50 dB,
tai B 14 30 dB. Cuong d6 am chuan I, = 10"2(W/m?), cuong d6 am tai trung diém M cia doan AB 1a

A. 4,4.10° W/m? B. 3,3.10° W/m? C.2,9.10° W/m? D. 2,5.10° W/m®,
Cau 9: Mot song co lan tmyén trén mot sgi day rat dai voi bién do khong ddi. M, N, P 1a 3 diém trén day
sao cho N la trung diém ctua MP. Tai thoi diém t; li 6 dao dong cua M, N, P lan luot 1a — 3,9 mm; 0 mm;
3,9 mm. Tai thoi diém t, li d6 ciia M va P déu bang 5,2 mm khi d6 li d6 cua N 1a:

A. 6,5 mm. B. 9,1 mm. C.— 1,3 mm. D.-10,4 mm.
Cau 10: Tai diém S trén mdt nudc yén tinh c6 ngudn dao dong dicu hoa theo phuong thang ding voi tan
s6 50Hz. Khi d6 trén mat nuwéc hinh thanh hé song tron dong tim S. Tai hai dlém M, N ném cach nhau 9
cm trén dudng thang di qua S luén dao dong cung pha v6i nhau. Biét rang, tbc do truyén song thay doi
trong khoang tir 70 cm/s dén 80 cm/s. Toc do truyén song trén mit nude la

A. 75 cm/s. B. 80 cm/s. C. 70 cm/s. D. 72 cm/s.
Céu 11: Trén mit chat long ¢6 hai ngudn két hop, dao dong cuing pha theo phuong thang dimg tai hai dlem
A va B cach nhau 4 cm. Biét budc song 1a 0,2 cm. Xét hinh vuéng ABCD, s6 diém c6 bién d6 cuc dai nam
trén doan CD la

A. 15. B. 17. C.41. D. 39.
Céu 12: Trén mit nudc c6 hai ngudn song gidng nhau A va B, cach nhau khoang AB = 12 cm dang dao
dong vudng goc voi mat nude tao ra song c6 bude song A = 1,6 cm. C va D la hai diém khac nhau trén mat
nudc, cach déu hai ngudn va cach trung diém O ciia AB mot khoang 8 cm. Sé diém dao dong cing pha voéi
ngudn & trén doan CD 1a

A. 3. B. 10. C.5. D. 6.
Cau 13: Song dimg trén soi day dan hdi AB hai dau c6 dinh chiéu dai soi ddy 1a Im, néu ting tan s f
thém 30 Hz thi s6 nut ting thém 5 nat. Téc do truyén song trén day 1a

A. 6 m/s. B. 24 m/s. C. 12 m/s. D. 18 m/s.
Céu 14: Ba diém O, A, B cung nam trén mot nira dudng thang xuat phat tir O. Tai O dit mot ngudn diém
phat séng am dang hudng ra khong gian, moi truong khong hap thy am. Mic cudng d6 am tai A 13 60 dB,
tai B 1a 40 dB. Mtic cuong do am tai diém M trong doan AB c6 MB = 2MA 1a:

A. 48,7dB. B. 48dB. C. 51,5dB. D. 81,6dB.
Cau 15: Song co hoc ¢o tén s6 10 Hz, lan truyén trong moi truong dan hoi véi téc d6 40 cm/s. Hai diém M
va N trén mot phuong truyén song dao dong nguoc pha nhau. Tai thoi diém téc do dao dong cua M cuc
tiéu thi trén doan MN chi c6 ba diém c6 toc do dao dong cuc dai. Khoang cach MN bang
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A. 6 cm. B. 8 cm. C.12 cm. D. 4 cm.
Céu 16: Trén mot soi day dan hdi dang c6 song truyén. Xét hai diém A, B cach nhau mot phan tu budc
song. Tai thoi diém t, phan tir soi day tai a c¢6 1i d6 0,5 mm va dang giam; phan tir soi day tai B c6 li do
0,866mm va dang ting. Coi bién d6 song khong doi. Bién d6 va chiéu truyen cuia song nay la

A. 1,2 mm va tir B dén A B. 1,2 mm va tir A dén B

C. 1,0 mm v tir B dén A D. 1,0 mm v tir A dén B
Cau 17: Mot song dimg trén day c6 bude song A va N 1a mot nit song. Hai diém M, M, nam vé 2 phia cta

A g2 A
N va ¢6 vi tri can bang cach N nhiing doan lan luot 1a — va —. O cing mot thoi diém ma hai phan tir tai

8 12
d6 c6 1i do khac khong thi ti sd glfra li @6 cua M, so voi M 1a
u — u u, —
A —=—\2 B. =1 C.—=V2 p.2="1
uZ \/3 u2 u2 3

Cau 18: Tai diém O trong moi trLr(mg dang hlIO‘Ilg, khong hap thu 4m, c6 mot nguf)n am diém véi cong
suat phat &m khong d6i. Hai diém M, N trong mdi truong sao cho OM vuéng goc voi ON. Mirc cuong do
am tai M va N lan lugt 1a Ly = 50 dB, Ly = 30 dB. Mtic cuong d am tai trung diém ciia MN 1a

A. 40 dB. B. 35 dB. C. 36 dB. D. 29 dB.
Cau 19: Mot song ngang c6 budc séng A lan truyén trén mot soi day dai qua M roi dén N cach nhau /6.
Tai mot thoi diém, khi li d6 dao dong ctia phan tir tai M 14 2 3 cm thi li d6 dao dong ctia phan tir tai N 13 3
cm. Tinh gi4 tri ctia bién dd song.

A. 4,13 cm. B. 3,83 cm. C.3,76 cm D. 3,36 cm.
Cau 20: Trén mit thoang clia mot chat 1ong ¢6 hai ngudn song A, B cach nhau 10 cm, dao dong cling pha,
cung tan s6 f= 15 Hz. Goi A 1a duong trung truc cia AB. Xét trén dudng tron dudng kinh AB, diém ma
phan tir & ¢ dao dong véi bién d6 cuc tiéu cach A khoang nho nhét 14 1,4 cm. Tdc d6 truyén song trén bé
mit chat 16ng bang

A. 42 cm/s. B. 84 cm/s. C. 30 cm/s D. 60 cm/s.
PAP AN PE SO 3
01.B 02.B 03.C 04. C 05.D 06.D 07.C 08.B 09. A 10. A
11.B 12.D 13.C 14.B 15. A 16.D 17. A 18. C 19.C 20.D
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