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Chii dé 2. GIAO THOA SONG CO HQC

A.TOM TAT LI THUYET

1. Hién twong giao thoa

+ Mot thanh thép & hai diu gén hai miii nhon dat cham mat nuéc yén ling. Cho thanh dao
dong, hai hon bi & A va B tao ra trén mat nuéc hai hé song lan truyén theo nhimng hinh tron dong
tam. Hai hé thong dudng tron mé rong dan ra va dan tron vao nhau trén mat nudc

+ Khi hinh anh séng da 6n dinh, chung ta phan biét dugc trén mat nudc mot nhom nhirng
dudng cong tai d6 bién do dao dong cuc dai (goi 1a nhitng gon 16i), va xem k& giira chiing 1a mot
nhom nhitng duong cong khéac tai ¢6 mat nudc khong dao déng (goi 1a nhirng gon 16m). Nhitng
duong song nay dung yén tai chd, ma khong truyén di trén mat nuéc Hién tuong d6 goi l1a hién
tuong giao thoa hai song.

-

2. Li thuyét giao thoa
a) Cac dinh nghia
Ngudn két hop: Hai ngudn song phat ra hai song cung tan sb va ¢ hiéu s pha khong déi theo
thoi gian goi 1a hai ngudn két hop.
VD: A, B trong thi nghiém 1a hai nguon két hop.
Hai ngudn dong bd 12 hai ngudn phat song ¢ cing tan sb va cung pha.
Séng két hep: 1a song do cac ngudn két hop phat ra.
b) Giai thich
+ Gia sir phuong trinh dao dong cua cac ngudn két hop do cung 1a: u =a, coswt

2mnd,
Uy, = aj,, COS| ot — )

2nd,
U,y =acos| t— k

+ Do léch pha cua hai dao dong nay bang: Ag = %(d2 -d,)

Dao dong tai M do hai nguén A, B guri téi lan luot 1a:

+ Dao dong tong hop tai M 1a: u,, = U,,, +U,,, 14 tdng hop 2 dao dong diéu hoa cung phuong

cung tan sd.
Bién d6 dao dong tong hop phu thude vao do l1éch pha A = %(d2 —dl)
Tai nhitng diém ma hai song do hai ngudn A va B giri dén dao dong cung pha véi nhau,
Ap= %(d2 —d,)=2nnt=d,—d, =ki(keZ) thi chang tang cuong lan nhau bién do dao

dong cuc dai. Quy tich nhitng diém nay Ia nhitng duong hypecbol tao thanh gan 15i trén miat nudc
Tai nhimg diém ma hai song do hai nguén A va B giri dén dao dong nguwoc pha nhau

A(p=%(d2 -d,)=(2m-1)n=d,-d, =(m—-0,5)A(me Z) ching triét tiéu 1an nhau, bién do

1
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dao dong cuc tiéu. Quy tich nhling diém nay ciing 1a nhirng duong hypecbol tao thanh gon 16m
khoéng dao dong trén mat nude

c) Pinh nghia hién twgng giao thoa

Giao thoa 1a sy tong hop cuia hai hay nhiéu song két hop trong khong gian, trong d6 c6 nhiing
chd ¢6 dinh ma bién do song duoc ting cuong hoic bi giam batt.

Hién tugng giao thoa 13 mot dac trung quan trong cla cac qua trinh co hoc noi riéng va song
noéi chung.
B. PHUONG PHAP GIAI CAC DANG TOAN

1. Bai todn lién quan dén diéu kién giao thoa.

2. Bai todn lién quan dén vi tri cuc dai cuc tiéu.

3. Bai todn lién quan dén phwog trinh séng tong hop.

Dang 1. BAI TOAN LIEN QUAN PEN PIEU KIEN GIAO THOA

1. Hai pguén dong b ]
1.1. Piéu kién cue dai cuc tieu
Cuec dai 14 noi cac song két hop ting cuong lan nhau (hai song két hgp cing pha): Ag = k.21
Cuyc tiéu 1a noi cic song két hop triéu tiéu 1dn nhau (hai séng két hop ngugc pha):
Ap = (Zk +l) T
* Hai nguon két hop cuing pha (hai ngudn dong bo):

2md,
u, =a, cosmot = u,,, = a,,, Cos| wt — :

2nd,
u, =a, cosmt = U,,, =a,, CoS oat—T

21 k2n:cucdai =d, —d, =kr
A(p:—(dl—dz)={ . ;
by (2m+1)m: cuctieu =d, —d, =(m+0,5)A

Trong truong hop hai ngudn két hop ciing pha, tai M 1a cuc dai khi hiéu dudng di bang mot sb
nguyén l1an bude song (d, —d, =kA ) va cyc tiéu khi hi¢u duong di bang mét s6 ban nguyén 1an
bude song (d, —d, =(m+0,5)A hoic d, —d, =(m—-0,5)A ).

Puong trung truc ctia AB 1a cuc dai.
Vi du 1: Trong mién giao thoa cua hai song két hop caa hai ngudn két hop cing pha cing bién do,
¢6 hai diém M va N tuong @¥ng nam trén dudng dao dong cuc dai va cuc tiéu. Néu giam bién do
ctia mot ngudn két hop con mot nira thi bién d6 dao dong tai M

A. ting 1én va bién do tai N giam. B. va N déu tang lén.

C. giam xudng va bién do tai N ting Ién. D. va N déu giam xudng.

Huong déan

Khong mét tinh tong quat, gia st bién do song déu bang a va khong ddi khi truyén di.

Lic dau: Ay=a+a=2aviAy=a—a=0.

Giam bién d6 ngudn 2 chi con 0,5a: A’y =a+0,5a=1,5a va A’y =a— 0,5a =0,5a.
=> Bién d¢ tai M giam, bién d¢ tai N tang => Chon C
Vi du 2: Xem hai loa la nguén phat song am A, B phat &m cung phuong cung tan sb va cung pha.
Téc do truyén song am trong khong khi 1a 330 (m/s). Mot nguoi dang & vi tri M cach B 1a 3 (m),
cach A 1 3,375 (m). Tim tan s 4m bé nhat, dé & M ngudi d6 nghe dwoc am tir hai loa 1a to nhat

A. 420 (Hz) B. 440 (Hz) C. 460 (Hz) D. 880 (Hz)

Huwoéng ddn

2
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Dé nguoi d6 nghe dugc am to nhat thi tai M la cuc dai. Vi hai nguon két hop cung pha nén

dleuklencucdmlad —d, =kiA = kf:>3375 3= k%

= f =880k = f;, =880(Hz) = Chon D.
1.2. Biét thir tw cwe dai, cuc tiéu tai diém M tim buéc séng, toc dd truyén séng
* Hai nguon két hop ciing pha:
+ Cyc dai =d, —d, =Kki
+ Cyc tieu: =d, —d, =(m+0,5)1

-2)1, 5?\. -1 0, 57» 0r  +0,50+A +1,50+2A 23151 -1 —0,51 Or  +0,5A +A +1,51+2%
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Hai ngu6n ciing pha Hai ngu6n ngugc pha
Vi du 1: Trong mot thi nghiém vé giao thoa song trén mit nuéce, hai ngudn két hop A, B dao dong
cing pha, cung tan s6 f = 32 Hz. Tai mot diém M trén mat nuéc cach cac ngudn A, B nhiing
khoang d; = 28 cm, d, = 23,5 cm, song c6 bién d6 cuc dai. Gitta M va duong trung truc AB c6 1
diy cuc dai khac. Téc d6 truyén song trén mat nudce 1a
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A. 34 cm/s. B. 24 cm/s. C. 72 cmls. D. 48 cm/s.
Huwoéng dén
Vi d; > d, nén M nam vé phia B. Hai nguon két 23150 % 0,50 0  +0,5h 42 +1,51 421
hop cung pha, duong trung truc 1a cuc dai giira Gng 5 5 s s

[}
.\
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V6i higu duong di d; — d, = 0, cuc dai the nhat d; —
d, = A, cuc dai thd hai d — d, = 2A
=2%=2,25(cm)=v=Af =72(cm/s)= ChonC Al
Chi y:
Ta rit ra dugc quy trinh gianh nhanh nhu sau
*Hai nguon ket hop cung pha thi thir tu cac cuc .
dai cuc tiéu xac dinh nhu sau: Hai nguon cung pha
d,-d,= OA +0 57» A +1 5% 120 ; +2 5%
duong trung truc cuctleul CUCda'l cuclleu2 CUCda'Z cuctleu3
Vi du 2: Trén mit nuéc, hai ngudn két hop A, B dao dong ciing phuong trinh: X = 0,4cos(40mt)
cm. Tai mot diém M trén miat nudc cach cac ngudn A, B nhiing khoang lan luot 1a 14 cm va 20
cm, ludn dimg yén. Gitra M va dudng trung truc cua AB c6 hai diy cuc dai khac. Téc do truyén
song la
A. 40 cm/s. B. 48 cm/s. C. 20 cm/s. D. 80 cm/s.
Huwoéng ddn
Hai ngudn két hop cung pha. Cuc tiéu qua M &ng véi :
d,—d,=25L=>20-14=250= A= 2,4(Cm):>V=kf =48(les):> Chon B
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1.3. Khoang cach giira cwe dai, cuc tiéu trén dwong ndi hai nguon
Trén AB cuc dai tng voi bung song, cuc tiéu ung vai nat song dirng
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+ Khoang cach hai cuc dai (cuc tiéu) lién tiép 1a : %: bat ky k%

o s . A . A
+ Khoang cach cuc dai dén cuc tiéu gan nhat 1a : " = batky (2k—1)z
Vidu 1: Trong mot thi nghiém tao van giao thoa trén mat nudc, ngudi ta dung hai nguon dao dong
dong pha c6 tan s6 50 Hz va do duoc khoang cach gitra hai van cuc tiéu lién tiép nam trén duong
ndi lién hai tim dao dong 14 2 mm. Tim budc séng va tée do truyén song.

A. 4 mm; 200 mm/s. B. 2 mm; 100 mm/s.
C. 3 mm; 600 mm/s. D. 2,5 mm; 125 mm/s.
Hwéng ddn

Khoang cach hai cyc tiéu lién tiép 1a nira bude séng
% =2(mm)= A =4(mm)=v=2Af =200(mm/s)=> Chon A.

Chu y: Khi hiéu duong di thay dbi nira budc song (trong tmg d6 léch pha thay ddi mot goc )
thi mot diém tir cuc dai chuyén sang cuc tiéu va nguoc lai.
Vi du 2: Trong thi nghi€ém giao thoa song trén mat nudc ta quan sat dugc mot hé van giao thoa.
Khi dich chuyén mét trong hai ngudn mét doan ngan nhit 5 cm thi vi tri diém O trén doan thing
ndi 2 ngudn dang c6 bién dd cuc dai chuyén thanh bién do cuc tiéu. Bude song 1a

A.9cm. B. 12 cm. C. 10cm. D.3cm.

Hwéng ddn

Khi dich chuyén mot trong hai ngudn mot doan ngén nhat 5 cm thi hiéu duong di tai O thay dbi
cling 5 cm va O chuyén tir cuc dai sang cuc tiéu nén 5=A/2hay= A =10cm = Chon C

Chu y: Néu trong khodang gitra A va Bc6  -2n 1,50 - 0,54 01 +0,5h +1 +1,5% +2)
n day cyuc dai thi n6 s& cat AB thanh n + 1, \ * s J
trong d6 c¢6 n — 1 doan & gitra bang nhau va
déu bang V2. Goi x, y 1a chiéu dai hai doan
gan 2 nguon.
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Ta c6: AB:x+(n—l)E+y:k:?
Vi du 3: Trén mat nudc hai ngudn song A, B cach nhau 3 cm dao déng véi phuong trinh uy = u, =
acos(100xt). Mot hé van giao thoa xuat hién gdom mot van cuc dai 1a trung truc ciia doan AB va 14
van cyc dai dang hypechol mdi bén. Biét khoang cach tir cac nguon dén cuc dai gan nhat do doc
theo doan théng AB déula 0,1 cm. Tinh tde do truyén pha dao dong trén mat nudc

A. 30 cm/s. B. 10 cm/s. C. 25 cmfs. D. 20 cm/s.

Huong dan

AB=39cm=0,1(cm)+ 28.%+0,1(cm) =i =0,2(m)

=v=Af =%=10(cm/s):> ChonB
T

Vi du 4: Hai ngudn phat song S, S, trén mit chat long dao dong theo phwong vudng goc vai bé
mat chat long véi cling tan s6 50 Hz va cung pha ban ddu, coi bién d¢ song khong doi. Trén doan
thang S,S,, ta thiy hai diém cach nhau 9 cm dao dong véi bién do cuc dai. Biét tc do truyén song
trén mat chat long ¢6 gia tri 1,5 m/s < v < 2,25 m/s. Tdc do truyén song 1a
A.2mls. B. 2,2 m/s. C. 1,8 mfs. D. 1,75 m/s.
Huong déan
Khoang cach gitta hai cyc dai bat ki do doc theo AB 14 :

4
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0=kn/2=kv/(2f) hay o,og(m)zk%:v:g(m/s)

M>4<k<63k:53v:§:1,8(m/s): Chon C

1.4. S6 cwe dai, cuc tiéu gitra hai diém

Tur diéu kién cuc dai, cyc tiéu tim ra d; — d, theo k hogc m.

Tir diéu kién gidi han cua d; — d, tim ra s6 gia tri nguyén cua k hoac m. Do chinh 14 s cuc dai,
cuc tiéu.

a) Piéu kién cuc dai cuc tiéu d6i véi truong hop hai ngudn két hop cing pha:

+ Cuc dai: d, —d, =k

+ Cyc tieu: d, —d, =(m+0,5)A

b) Biéu kién gisi han

Thuoc AB: —AB < d; — d,< AB

Thudc MN (M va N nam cing phia v6i AB): MA — MB < d; — do< NA — NB (Néu M hoic N
tring v6i cac ngudn thi “tranh” cac ngudn khong 1dy diu

* S§ cuc dai, cyc tiéu trén khoang (hoic doan) AB

* 5§ cuc dai: —AB<kk<AB:—%<k<%

* S cuc tiéu: —AB<(m—O,5)7L<AB:>—%<m—0,5<—

* S cuc dai cuc tiéu trén doan MN:

+ S cuc dai: MA—-MB<k\.<NA-NB= MA-MB_, NA-NB

+S6 cyc tiéu: MA-MB<(m-0,5)i < NA-NB = MAMB NA-NB
Vi du 1 : Hai nguon phat song trén mit nuéc ¢ cing bude séng A, ciing pha, cling bién do, dat
cach nhau 2,5\ S6 van giao thoa cuc dai va cuc tiéu trén AB lan luot 1a
A.6vas. B.4vas. C.5va4. D.5vaé.
Huong déan

+ S cuc dai: —%<k<%:>—2,5<k<2,5:>k=—2;...2 ¢6 5 cyc dai

+ S6 cuc tiéu: —%< m—0,5<%:—2<m<33m:—x..2: ¢ 4 cyc tiéu

= Chon C.

Chu y:

1) Mot s6 hoc sinh ap dung cong thuc giai nhanh cho truong hop hai ngudn két hop cung pha:

N, =2[ﬁ}+1

N, 28,1
A2

tiéu khong thé c6 tai A va B nén khi tinh ta phai “tranh nguon. Do d6, cong thirc tinh Neg chi ding
khi AB/A 14 s6 khong nguyén (néu nguyén thi s6 cuc dai phai trir bot di 2) va cong thic cong thirc

thi duoc két qua Neg = 5 va N = 6! Cong thirc ndy sai & dau? Vi cuc dai, cuc
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tinh N, chi diing khi (AB/L + 1/2) 1a s0 khong nguyén (néu nguyén thi so cuc tiéu phai tri bat di

2).
) 2) Bé c6 cong thirc giai nhanh ta phai cai tién nhu sau:
N, =2n+1
Phéan tich AB/A=n=An (v6i0< An <1) 2n neu0<An<0,5
° ={2n+2 neu0,5<An<1

Vi du 2: Trén mit nuéc co hai ngudn két hop A va B cach nhau 46 cm dao dong cung bién do
cung pha theo phuong vuéng goc voi mat nudc Néu chi xét riéng mot nguon thi song do ngudn ay
phét ra lan truyén trén mat nudc voi khoang cach giira 3 dinh song lién tiép 1a 6 cm. S6 diém trén
doan AB khong dao dong la
A. 40. B. 27. C. 30. D. 36.
Hwéng ddn
Khi chi c6 mot nguon, giita 3 dinh song lién tiép c6 2 budce song nén 24 = 6 cm hay A = 3 cm.
% =? =15+0,33= N, =2n=2.15=30= Chon C.
Vi du 3: Trén mat nudc ¢ hai nguon két hop A va B cach nhau 5 cm tao ra cac song két hop ¢
bude song A. Tinh s6 cuc dai cuc tiéu trén doan AB trong cac truong hop sau:
1) Hai nguon két hop cting pha va A = 2,3 cm.
2) Hai ngudn két hop ciing pha va A = 2,5 cm.
Hwéng ddn

N, =22=1=5
1)E=i=2,2=2+0,2: «
A 2,3 N, =N, -1=4
N, =21+1=3
2)ﬁ=i=1+1:> o
L 25 N, =N, +1=4

Vi du 4: Hai ngudn séng két hop A va B cach nhau 20 cm dao dong theo cac phuong trinh u; =
3cosdnt cm; v, = 4cosdnt cm. Diém thudc doan AB cach trung diém ctiia AB doan gan nhat 1,5 cm
luén khong dao dong. Khoang cach giita hai diém xa nhit c6 bién do 7 cm trén doan thang ndi hai
ngudn bang
A.125cm. B. 18 cm. C.18,5cm. D.19cm.
Huong déan
Hai ngudn két hop cung pha, trung diém cua AB 1a mot cuc dai, khoang cach tir cuc dai nay
dén cuc tiéu gan nhét 1a /4 hay /4 = 1,5 cm suy ra A = 6cm.
Céc diém tron AB c6 bién 7 cm chinh 1a cac cuc dai.
S6 cuc dai: —%< k<%:>—3,3< k<33=>k=-3..3
Tir cuc dai ung véi k = —3 dén cuc dai ung véi k = +3 ¢6 6 khoang /2 nén khoang cach giira
hai cuc dai d6 1la 6A/2 = 18 cm => Chon B.
Chu y: Dé tim sé cuc dai, cuc tiéu giita hai diém P, Q nim cung phia so véi AB ta 1am nhu
(le - d2P )
A
k. = (de _dzo)
Q A
+ S cuc dai: k, <k <k,

k. =
sau:
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+S6 cyc tieu: k, <m-0,5<Kk,

Vi du 5: Tai hai diém A va B trén mat chat long c6 hai ngudn phat song két hop cing phuong,
cung pha va tao ra song v6i bude song L. Khoang cach AB bang 4,5). Goi E, F 14 hai diém trén
doan AB sao cho AE = EF = FB. s cuc dai, cuc tiéu trén doan EF lan luogt 1a

A.2va3. B.3va?2. C.4va3. D.3va4.
Huwoéng dédn
Cach 1:
1,51 1,51 1,51
Ae . . B
E F

+ Piéu kién thuoc EF: EA-EB<d, -d, <FA-FB=-151<d, —d, <15\
+Diéu kién cuc tiéu: d, —d, =(m+0,5)A
=-15<m+0,5<15=>m=-2,-10,1= S cuc tiéu 4 = Chon D.

Cach 2:
= (die —dpe) _ 91,5131 15
A A
. (dye —dye ) _93.-15) 15
A A

+ 86 cuc dai: —1,5<k <1,5=k =-1,0,1= ¢6 3 cuc dai.

+S6 cuc tiéu: —1,5<m—-0,5<1,5=m=-10,1,2= C6 4 cuc tiéu.

= Chon D.

Chu y: Néu diém M va N nim ngoai va cung 1 phia v6i AB thi ta ding cong thirc hinh hoc dé
xac dinh MA, MB, NA, NB trude sau d6 ép dung quy trinh giai nhanh.

Vi du 6: Trén mit nudc co hai ngudn két hop cing M phuong, M N
cung pha A va B cach nhau 8 em. Biét budc song lan truyén 2
cm. Goi M va N 1a hai diém trén mit nuéc sao cho AMNB la 10
hinh chit nhat c6 canh NB = 6 cm. sé diém dao dong véi bién o |6
cuc dai va cyc tiéu trén doan MN lan lugt 13
A.4vas. B.5va4. A 8 B
C.5vae. D.6vas.

Huwéng ddn:
NA = MB = JAB? + NB? =10(cm)
d,—d, =k =2k
MA-MB<d,—d, < NA—NB
= -4<2k<4=k=0;£1;+2: C6 5 cuc dai
d,—d, =(m-0,5)A=2(m-0,5)
MA-MB<d, —d, < NA—NB
=-4<2(m-0,5)<4=m=-1..2: Cé4 cyctiéu = ChonB

Cach 1: Cuc dai thudoc CD thi: {

Cuc tiéu thudc CD thi: {
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(MA MB) (6 10)
. A 2
(NA— NB) (10—6)

)

S6 cuc dai: 2<k<2=k=-2;..2 = C6 5 cuc dai.

Sé cuc tiéu: 2<m-0,5<2=m=-1..2= C6 4 cyc tiéu.

= Chon B
Vi du 7: Hai ngudn két hop A, B cach nhau 16 cm dang cing dao dong vudng goc voi mat nude
theo phuomg trinh: u = acos50xt (cm). Xét mot diém C trén mat nudc thude duong cuc ticu, gira
C va trung truc cua AB c6 mot duong cuc dai. Biét AC = 17,2 cm. BC =13,6 cm. Sb duong cuc
dai di qua khoang AC la

A. 5 duong. B. 6 duong. C. 7 duong. D. 8 duong.

o q Hudng dén ‘

Hai nguon két hop cung pha, diém C la cuc tiéu thi co hiél,} duong di bang 0,5X; 1,54; 2,50

Vi giita C va duong trung truc chi ¢ 1 cuc dai nén cuc tiéu di qua C ¢ hi¢u duong di 1a 1,5\
hay d,. —d,. =15A =17,2-13,6 =150 = A =2,49cm
d, —d, =k
dlA _dZA < d1 _dz S dlC _dzc

=0-16<2,4k <17,2<17,2-13,6 = -6,7 <k <1,5=k=-6;...;—1= C6 8 cuc dai

= Chon D.
Vi du 8: Trong hién twong giao thoa trén mat nudce, hai ngudn két hop A va B cach nhau 14,5 cm
dao dong cung bién do, ciing pha. Goi I 1a trung diém cua AB, diém M nam trén IB gan tmng diém
| nhat cach 11 0,5 cm miat nudc ludn ding yén. S6 diém dao dong véi bién d6 cuc dai trong

=-2
Cach 2:

ky = =2

Cuc dai thuoc khoang AC thoa man: {

khoang tir A dén 1 la
A 7. B. 14. C.8 D. 15.
Huwoéng ddn
MI :%:0,5(cm):> A =2(cm)
Cach 1:

—d, =kr
-d,, <d, <d, <d;, —d,,
=0-14,5<2k<0=-7,25<k<0=k=-7;...—1= Chon A.

co7 cucdai

d
Cuc dai thuoc khoang Al thoa man { !

1A

Cach 2:
d., —d 0-14,5
kA_( 1A 2A)=( )=_7,25
A 2 — 7,25<k<0=k=-T:..-1
o (di-dy) (7.25-7.25) _
oo 2 B

= C6 7 giatri = Chon A.
Vi du 9: Tai hai diém A, B cach nhau 13 ¢cm trén mat nudc c6 hai ngudn song dong b, tao ra song
mat nuoc c¢6 bude song 1a 0,5 cm. M 1a diém trén mat nudc cach A va B 14n Iuotla 12 cm va 5,0
cm. N ddi xtng véi M qua AB. S hyperbol cuc dai cat doan MN 1a

A.5. B. 3. C. 10. D. 4.
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Huong dan
Cach 1: i ) . M
bay la truong hgp hai nguon két hop cung pha diéu kién 19
cuc dai ta can clr vao hiéu duong di: d, —d, =ki 5
Thay vao diéu kién thudc IM: 1,08 o
MA-MB<d, -d, <IA-IB suyra A i °F
14 <k <18,32 = k =14;...18 = Chon C. 13
5cucdai
(M&i dudng cuc dai cat MN tai hai diém, mot diém trén D

IM va mét diém trén IN).

Ciach 2:
Vi MA? + MB’ = AB* = AAMB vudng tai M, 4p dung cac hé thirc trong tam gidc vudng:
MA? = AL.AB va MB’ = BLAB tinh dugc Al = 11,08 cm va BI = 1,92 cm.
(MA-MB) (12-5)

Ky = = =14

M A 0,5

- (IA-1B) _ (11,08-1,92) _18.32
A 0,5

S6 cuc dai trén doan IM: 14 <k <18,32 = k = 14,...,18 =>ChonC.

(M&i duong cuc dai cat MN tai hai diém, mot diém trén IM va mot diém trén IN).
Vi du 9: (THPTQG — 2017) Giao thoa séng & mat nuéc véi hai ngudn két hop dit tai A va B. Hai
ngudn dao dong didu hoa theo phuwong thing dimg, cung pha va cung tan sé 10 Hz. Biét AB = 20
cm, tde do truyén song & mat nudc 1 0,3 m/s. & mat nudce, goi A 1a duong thang di qua trung diém
cia AB va hop véi AB mot goc 60°. Trén A ¢6 bao nhiéu diém ma cac phéan tir & d6 dao déng véi
bién do cuc dai?

A. 11 diém. B. 9 diém. C. 7 diém. D. 13 diém.

Huwoéng dén

\%
* Buge song: A = r 3(cm)
* Pé A cit duong hypecbol thi

tan® o < [Ej
a

= 2a<2cosa = |MA-MB| < ABcosa
* Néu M thudc cuc dai k thi

/m

b|

MA — MB = ki — _ABcosa k< ABcosa
A A
AB=20;cosa=0,5

——===>-3,3<k<33=k=-3,..,3= Co6 7 gia tri nguyén = Chon C.
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1.5. Sb cure dai, cuc tiéu trén dwong bao
MGi duong cuc dai, cuc tiéu cit AB tai mot diém thi s& cat
duong bao quanh hai nguon tai hai diém.
So diém cyc dai cuc tiéu trén duong bao quanh EF bang 2
1an s6 diém trén EF (néu tai E hoic F tiép xtc voi duong bao
thi no chi cat duong bao tai 1 diém).

.o

'
A
H '
H '
H [

eddaqa
1 B
! )
! )
! [}
'

K )

Vi du 1: Trong thi nghiém vé giao thoa séng trén mat nuéc hai ngudn két hop cing pha cach nhau
8,8 cm, dao dong tao ra song v6i bude song 2 cm. V& mot vong tron 16n bao ca hai ngudn song
vao trong. Trén vong tron 4y c¢6 bao nhiéu diém cé bién do dao dong cuc dai?
A. 20. B. 10. c.o. D. 18.
Hwéng ddn
Vi truong hop hai ngudn két hop cling pha, s cuc dai trén AB tinh theo:

—%<k %:—4 4<k<4,d4=k=-4,.4= c69 cuc dai

Trén duong bao quanh hai nguon sé c6 2.9 = 18 cuc dai => Chon D.
Vi du 3: Trong thi nghiém giao thoa séng nudc, hai ngudn AB cach nhau 11,3 cm dao dong cung
pha c6 tan s 25 Hz, toc do truyén song tén nudc 1a 50 cm/s. S6 diém co bién do cuc tiéu trén
duong tron tam I (1a trung diém cua AB) ban kinh 2,5 cm 1a
A. 5 diém. B. 6 diém. C. 12 diém. D. 10 diém.
Huwoéng ddn

Budc song: A =—

Hai ngudn két hop ciing pha nén sé cuc tiéu trén EF tinh theo cong thic:
EA-EB <m-05< FA-FB W 3,15-8,15 <m-05< 8,15-3,15
A 2
=-25<m-0,5<2,5=m=-2,..3= C0 6 cuyc tiéu.
Cb 6 gia tri nguyén cta m trén doan EF, nghia 1a trén doan EF ¢6 6 van cuc tiéu di qua.
Tir hinh v&, hai van cuc tiéu thir 1 va hai van cuc tiéu thir 2 mdi van cét duong tron tai 2 diém.
Riéng hai van cuc tiéu thir 3 tiép xac v6i duong tron. Vi vay tinh trén chu vi cia dudng tron
chi ¢6 10 diém cuc tiéu => Chon D.

>
q
m

.~ " .
N
0
ceedeas
.- ] .~

3,15cm 5cm

Vi du 4: Trén mit nu6c nam ngang, cd mét hinh chir nhat ABCD. Goi E, F 1a trung diém cua AD
va BC. Trén ducng thang EF dat hai ngudn ddng bo S; va S, dao dong theo phuong thing ding
sao cho doan EF ndm trong doan S;S; va S;E = S,F. Budc song lan truyen trén mat nude 1,4 cm.
Biét S;S, = 10 cm; S;B = 8 cm va S,B = 6 cm. C6 bao nhiéu diém dao dong cuc dai trén chu vi
cta hinh chir nhat ABCD?

10
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A. 11, B. 8. C.7. D. 10
Huwoéng dédn
Vi S$;B + S,B, = $;S,% nén AS;MS, vudng tai M, ap dung hé A B
thirc trong tam giac vuong: S,B, = S;S,.FS; tinh dugc FS, = 3,6 cm
= ES]_
Hai nguon két hgp cung pha nén sé cuc dai trén EF tinh theo /
cong thic: S E Fs,
ES, ~ES, <k< FS,—FS, = -2<k<2

=>k=-2;...2= C06 5 cyc dai. Co 5 gia tri nguyén cta k trén doan EF, nghia la trén doan EF
¢6 5 van cyc dai di qua. Ba van ¢ gitia mdi van cat chu vi hinh chit nhat tai 2 diém. Riéng hai vén
phia ngoai ti€p xuc vdi hinh chit nhat tai E va F. Vi vay, tinh trén chu vi cia ABCD c¢6 8 diém cuc
dai=> Chon B.
2. Hai ngudn khéng déng b
2.1. Piéu kién cue dai cuc tiéu
Cuc dai 12 noi cac song két hop tang cudng lan nhau (hai song két hop cing pha): Ap = k.2n
Cuc tiéu 1a noi cac song két hop triét tiéu 1an nhau (hai song két hop ngugc pha):
Ap=(2k+1)m

«——>r<4——
. < °
X
d, -d, =2x

2md,
u, =a, cosot = U,,, = a,,, cos| ot — :
* Hai ngudn két hop nguoc pha: oo
U, =@, CoS(mt+7)=> Uy, =a,y, (wt+n—%)

ro— n+@(d1 _dz):{kZﬂ:.Cucdal .dl. d, =(k-0,5)%
Py (2m+1)7: Cuctieu:d,—d, = mA
Trong trudng hop hai nguon két hop ngugc pha, tai M 1a cuc dai khi hiéu duong di bang mot
s6 ban nguyén lan budc song (d; — d, = (k — 0,5)A hoac d; — d; = (k — 0,5)X) va cuc tiéu khi higu
dudng di bAng mot sé nguyén 1an bude song (dy — d, = mk). Puong trung tryc cua AB 1a cyc tiéu.
* Hai ngudn két hop bét ki:

2nd,
u, =a, cos(wt+ oy ) = Uy, =a,, cos| ot +o, — .

2pdz)

U, =a,Ccos(mt+o,) = Uy, =a,y, (mt—i—az —~
2n
A(p=(0(2 _a’l)ZT(dl_dZ)

k2n: Cucdai+d.—d, =ki+ (%2 =%),
Ap = T
(2m+1)x: Cuctieu:d, —d, :(m+0,5)k+(%2——a2)k

T

11
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Puong trung truc cia AB khong phai 1a cuc dai hoic cuc tiéu. Cuc dai giira (A = 0) dich vé
phia ngudn tré pha hon.
Vidu 1: Trén mat nudc cé hai nguén phat song ngang, hinh sin, ngugc pha A, B cung phuong va
cung tan s6 £ (6,0 Hz dén 12 Hz). Toc d6 truyén song 1a 20 cm/s. Biét rang cac phan tor mat nudc &
cich A 1a 13 cm va cach B 1a 17 cm dao dong véi bién d6 cuc dai. Gia tri cua tan s6 song la
A.7,5Hz. B. 12 Hz. C. 8,0 Hz. D. 6,0 Hz.
Hwéng ddn
Vi hai ngudn két hop nguoc pha nén diéu kién cyc dai la:
d, -0, =(k+05)% = (k+0,5) ¥ =17-13= (k+0.5) 2f°

=f=5(k+0,5)—*50,7<k<19=k=1=f =7,5(Hz)= Chon A.
Vi du 2: Tai hai diém A va B trén mat chat 1ong c6 hai ngudn phat song dao dong véi cac phuong
hinh 1an luot 14 u; = a;cos(ot + 1/2) va U, = a,cos(wt + 7). Budc song tao ra la 4 cm. Mot diém M
trén mat chat long cach cac ngudn lan Iuot 1a d; va d,. Xac dinh diéu kién ¢&& M nam trén cyc tiéu?
(v6i m 1a s6 nguyén)

A.d;—d,=4m+2cm. B.d;—dy;=4m+ 1 cm.

C.dj—dy;=2m+1cm. D.d; —d,=2m -1 cm.

Huwoéng déan

Pay 1a truong hop hai ngudn két hop bat ki nén dé tim diéu kién cuc dai cyc tiéu ta can ctr vao

d6 léch pha cua hai song két hop giri dén M.

Aq):%(d1 ~d, )+ (o, —ay) =27f(d1-d2)+(n—gj(dl-d2)+ T

Tai M cuc tiéu nén Ag =(2m+1)n thay sé vao d, —d, =4m+1(cm)= Chon B.

Cha y:

Néu cho biét diém M thudc cuc dai thi Ag =k.2n, thudc cuc tiéu thi Ag=(2k+1)r . Tirdé ta
tim duoc (d; — dy).(a, — o, ) theo k hoac m.
Vi du 3: Giao thoa giira hai nguon két hop A va B trén mit nudc véi cac phuong trinh 1an luot 1a

U; = @,C080t va up = a,C08(wt + o). Piém M dao dong cuc tiéu, c6 hiéu dudong di dén hai ngudn 1a
MA — MB = mét phin tu bude soéng. Chon hé thirc ding.

A. o= (2m + 1)r véi m 1a sé nguyén. B. a = (2m + 0,5)x v6i m 1a s6 nguyén,
C. o= (2m — 1)m v6i m 1a s6 nguyén. D. a = (2m + 0,25)x v&i m 1a sb nguyén.
Hwéng déan
2
Ap = (o, —ay)+ Zn(d -d,)= +Tn%—ot+0 5n

biéu kién cyc tiéu: Ag=(2m+1)n=> o =(2m+0,5)n= Chon B.
Vi du 4: Giao thoa giira hai nguon két hgp A va B trén mat nudc véi cac phuong trinh lan lugt 1a
U; = 2;C0Smt va U, = a,cos(ot + a), Vai bude song A. Piém M dao dong cuc dai, c¢6 hi¢u duong di
dén hai ngudn 13 MA — MB = A/3. Gia tri a khong thé bang
A. 10x/3. B. 2x/3. C. —2x/3. D. 4n/3.
Huong déan

2 2
A(psz(dl—dz)+(a2—al):—n+a

12
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Diéu kién cuc dai: Ap=k2n= o = (k—%JZn = Chon B.

2.2. Cue dai cuc tiéu gan dwong trung truc nhit

Khi hai nguon két hop cung pha, duong trung truc 1a cyc dai giita (Ag = 0). Khi hai nguon két
hop léch pha thi cuc dai gitia 1éch vé phia nguén tré pha hon.

* Pé tim cyc dai gan dudng trung truc nhét cho:

21 27 o —0o
A¢=7(dl_d2)+(a2_a1)=T-2X++(0°2_a1)=O:>X=#7»
* P¢ tim cyc tiéu gan duong trung tryc nhat:
+Neu OLZ_OLl>0:A(p:ﬁ(dl_dz)"'(mz_0°1)27T:>X:—OLZ_OH—HEJ»
A — 47
’ 2 _ A
+ Neu 0LZ_0L1<O:A(p=_p(dl_dz)'k(o‘z_(Xl):_n:x=—mz % =Ty,
Y N ——— 4TC

2x
Vi trén AB khoang cach ngin nhat giita mot cuc dai va mot cuc tiéu 1a A/4 (xem thém dang 2)
nén M4 <x<A/4!
Vi du 1: Giao thoa giira hai nguon két hop S; va S, trén mat nudc ¢6 phwong trinh 1an luot 1a u, =
a;cosmt va U, = a,cos(wt + 7/6). Trén dudng ndi hai ngudn, trong s6 nhirng diém co bién d6 dao
dong cuc dai thi diém M gan duong trung truc nhat cach dudng trung trec mot khoang bang

A. 1/24 budc séng va M nam Ve phia S;. B. 1/12 budc séng va M nam vé phia S,.
C. 1/24 budc séng va M nam vé phia S,. D. 1/12 budc song va M nam vé phia S;.
Huwéng ddn
Ao =(0, —a,)+ 25 (d, ~d,) = T+ 2% 2x
A 6 A

. . - -\
* Pé tim cyc dai gan duong trung truc nhat cho Ap=0=Xx = >4 = Chon A.

Vi du 2: Giao thoa gitra hai ngudn két hop S; va S, trén mit nudc c6 phuong trinh 1an luot 14 u;
=a,cosmt va u, = a,co8(wt + o). Trén dwong ndi hai ngudn, trong sé nhirng diém c6 bién d6 dao
dong cuc dai thi diém M gan dudng trung truc nhat (nam vé phia S;) cach duong trung truc mot
khoang bang 1/6 budc song. Gia tri a co thé la:

A. 27/3. B. —n/3. C. n/2. D. -n/2.

Hwéng déan
* Piém M cach dudng trung truc cua S;S, 1a A/6 va M nam vé phia S; nén x = —\/6:
* Po léch pha hai song két hop tai M:
21 —A 2

27
Ap=(0, -0, )+ —2X =0+ —,— = a——
©=(0p — o)+ = 4T3 7Y

* Pé tim cyc dai gan duong trung tryc nhat cho A¢=0= o = 2—; = Chon A.

Chu y: Sau khi nhuan nhuy@n, chung ta c6 thé rat ra quy trinh giai nhanh:

) 2 A
Tu A(p:(az—ocl)+7n.2X:O = Xz(az—(xl)ﬂ

+ X >0=>d, >d, : Nam vé phia nguon 2:
+ Xx<0=d, <d, : Nam vé phia nguon 1

13
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Tur ddy ta hicu rd tai sao cuc dai giita dich vé phia nguon tré pha hon!
Vi du 3: O mit thoang cua mot chat long co hai ngudn song két hop A va B, dao dong theo
phuong thing dung véi phuong trinh u; = 2c0s(20nt + 1n/2) va u, = 3c0s20xt (U va U, tinh bang
mm, t tinh bang s), tc do truyén song 80 cm/s. Piém M trén AB gan trung diém | cia AB nhét
dao dong véi bién do cuc dai cach I mot khoang bao nhiéu?

A.0,5cm. B. 0,2 cm. C.lcm. D.2cm.

Hwéng ddn

Budc song: A =VT = v 80.ﬁ =8(cm)
) 20m

Suy ra:x=(a1—oc2)l:(£—0] 8 =1(cm)>0

4 2 4

Diém M ndm vé phia B va cach dudng trung truc 1a 1em = Chon C.
Vi du 4: Giao thoa giira hai nguon két hop S; va S, trén mat nudc c6 phwong trinh 1an luot la u, =
a,c0S0t va U, = a,co8(mt + o). Trén dudng ndi hai ngudn, trong sé nhitng diém c6 bién do dao
dong cyc dai thi diém M gan dudng trung tryc nhat (nam vé phia S,) cach duong trung truc mot
khoang bang 1/8 budc song. Gia tri o co thé 1a

A. 2x/3. B. —2x/3. C. n/2. D. —n/2.

Hwéng ddn
X =(a1—oc2)l:>+&=(O—oc)£:>0.=—£:> Chon D.
4n 8 4n 2

Vi du 5: Giao thoa gitra hai ngudn két hop S; va S, trén mét nudc c6 phuong trinh 1an luot 13 u; =
a,c0S0t va u, = a,co8(wt + o). Trén dudng ndi hai ngudn, trong sé nhimg diém c6 bién do dao
dong cuc tiéu thi diém M gan duong trung truc nhat (nam vé phia S,) cach duong trung truc mot
khoang bang 1/6 budc song. Gia tri o la

A. /3 hodc —5x/3. B. —n/3 hoic 5r/3. C. /2 hoac 3n/2. D. —n/2 va —3n/2.
Huwoéng déan
Theo baira: d, —d, =2x=X\/3
27 21T A 2n
Ap=(a, —a1)+7(d1—d2):7§+a:?+a

Dé tim cyc tiéu gan duong trung truc nhat cho ta:
Ap=tn=a=n/3 hoic oo =-5rn/3= Chon A.
Vi du 6: Giao thoa giita hai nguon két hop S; va S, trén mit nudc c6 phwong trinh 1an luot 14 u; =
a,c0S0t va Uy = a,cos(ot — 1/4). Trén dudng ndi hai ngudn, trong sé nhirg diém co6 bién do dao
dong cuc tiéu thi diém M gan duong trung truc nhat cach duong trung truc mot khoang bang

A. 3/16 bude séng va M nam Ve phia S;. B. 3/16 budc song va M nam Vé phia S,.
C. 3/8 budc séng va M nam vé phia S,. D. 3/8 budc song va M nam V& phia S;.
Huong dan
2 2
Cich 1: Ag =(a, —al)+7n(dl d,)= LTR 2x

Cuc tiéu gan duong trung truc nhat voi Ap=-n hay = x = —i—x <0: M nam vé phia S; =

Chon A.
Binh luan:

14



FACEBOOK: VAT LY THAY TRUONG

Néu chon Ap=m thi x= % > % Vay dé tim cuc tiéu nam gan duong trung truc nhat khi
nao 1ay —  va khi nao 1dy +n

Néu —r(o, —a, )< 0(o, —a, ) 6 gid tri gan — m hon thi chon Ap=-n (Day 1a cyc tiéu nam
gan duong trung truc nhat)

Néu 0< (o, —a ) <m((0, —o, ) c6 gid tri gan +x hon) thi chon Ap=+n (Pay la cuc tiéu nam
gan duong trung truc nhét)

Cach 2: Khi hai nguon déng bo, duong trung
truc 1a cuc dai gitra va hai cuc tleu gan nhat cach
duong trung truc A/4. Khi hai nguon léch pha nhau
thi cuc da\i gitra (cung voi toan bo hé van) dich vé
phia nguon tré pha hon (nguon B) mot doan

A
X =, —a,|-—

Trong bai toan nay, ngudn 2 trén pha hon nguén 1 1a
7/4 nén cuc dai gitra (cung véi ca
hé van) dich vé phia ngudn 2 mot doan: X :‘O—_Tn 4%[ :% Do d6 M dich vé phia phia I mot
doan V16, ma lac ddu no cach 114 A/4 nén bay gio cach I mot doan A/4—A/16=3)\/16
= Chon A.
Vi du 7: Giao thoa giira hai nguon két hop A va B trén mit nudc co phuong trinh 1an luot 1a u; =
a,cosmt va u, = a,cos(ot + 1/9). Trén duong ndi hai ngudn, trong s6 nhimng diém co bién do dao
dong cuc tiéu thi diém M gan duong trung tryc cua AB nhit cach duong trung trec mot khoang
bing

A. 4/9 budc song va M nam vé phia A. B. 2/9 budc soéng va M nam vé phia B.

C. 4/9 budc séng va M nam veé phia B. D. 2/9 bude song va M nam vé phia A.

Huwoéng ddn

Cach 1: A(p:(az—al)+%(dl—d2) g+27n 2X—>X—%>O M nam vé phia B

=> Chon B.
. A . S . A

Cach 2: Hé van dich vé phia A mot doan X =|a, —o,|-— = %

Cuc tiéu gan dwong trung truc nhat nam vé phia B bay gid chi cach dudng trung truc mot doan
M4 —)\/36 =209 = ChonB
Vi du 8: Hai nguon séng két hop A, B nam trén mat chat long thuc hién cac dao dong diéu hoa
theo phuong vudng goc voi mit chét long véi phuong trinh ua = a;c0smt va ug = a,cos(ot + ¢ ). (
@ > 0). Goi I 1a trung diém cia AB, trén duong ndi AB ta thiy trong doan IB diém M gan | nhit
¢6 bién d6 dao dong bang khong cach I mot khoang A/3. Gia tri ¢ bang

A. /6. B. 2n/3. C. 4n/3. D. 5a/3.

Huong déan
Ciéch 1: Theo bai ra, x = MI = A/3 nén cuc tiéu tai M thoa méan:

Ap=(a, —ocl)+%.2x :(p+2—;.2.% =(2k=)n= @z(Zk—%jn (véi k 1a sb nguyén)

Vie>0nénk=123,... >¢=5n/3 khik=1 = ChonD.
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Cach 2: H¢ van dich vé phia A mét doan 50/12 thay vao cong thic:
A 5\ 5n

A
M (0—p) s o=
= 1 (0= e

x=(a,—a,)

A

>
[ ]
../

Q
=1
é
[=]
=4
=
S
=
<
IS
ke
=8
&
>

-~
e

.

Ae \ : oB
/ y w3

Chi y: Vi tri cyc dai gitra Ap = (o, —ocl)+2—;.2x =0

a Al A

[}
[}
[}
[}
[}
]
[l
.
]
]
.
'
]
"
.
’

e

Néu toan bo hé van dich chuyén vé phia A mot doan b thi x = —b con dich chuyén vé phia B
mot dona b thi x = —b.
Vi du 9: Tai hai diém A va B trén mit nudc (AB = 10 cm) ¢ hai nguon song két hop. Sé cuc dai
trén AB 1a 10 va cuc dai M niam gan ngudn A nhat va cuc dai N nim gan ngudn B nhét. Biét MA
=0,75 cm va NB = 0,25 cm. D9 léch pha cua hai nguon co thé 1a

A. /2. B. n/3. C. 2n/3. D.n

Huweéng ddn
Vi khoang cach hai cyc dai lién tiép do doc theo AB 1a A/2 nén:
AB:AM+(10—1)X/2+ NB = A =2cm

o 2
Vi tri cyc dai gitra: (a, —al)+f.2x =0=>a, -0, =—7X

Néu hai ngudn két hop ciing pha thi cuc dai gan A nhét cach A 1a /2 = lcm va cuc dai gan B
nhat cach B 1a /2 = lem

Nhung luc nay cyc dai gan A nhét cach A 13 0,75 cm, cuc dai gan B nhit cach B 12 0,25 cm.

Diéu nay c6 nghia 1a hé van da dich vé phia A mot doan 0,25 cm (x = — 0,25 cm) hoic dich vé
phia B mét doan 0,75 cm (x = +0,75 cm). Do d6, o, —o, = +7/2

2.3. Kiém tra tai M la cuwe dai hay cuc tiéu
Gia sur pha ban dau cta nguon 1 va nguon 2 lan luot 1a a; va ayp. Ta cin ¢t vao do léch pha hai

nguon thanh phan Ae = (o, —0L1)+%(d1 -d,)

. . Ao = k27 = Cucdai
Thay hiéu duong di vao cong thire trén: .
Ap=(2m-1)n = Cuctieu
Vi du 1: Trén mit nu6c c6 hai nguon phat song két hop S; va S,, dao dong theo cac phuong trinh
lan luot 1a: u; = alcos(50nt + 7/2) va Uy = a,c08(50mt). Toc do truyén song clia cac nguon trén mat
nuéce 1a 1 (m/s). Hai diém P, Q thudc hé van giao thoa c6 hiéu khoang cach dén hai ngudn la PS; -
PS, =5 cm, QS; — QS, = 7 cm. Hoi cac diém P, Q nam trén dudng dao dong cuc dai hay cyc tiéu?
A. P, Q thudc cuc dai. B. P, Q thudc cuc tiéu.
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C. P cuc dai, Q cuc tiéu. D. P cuc tiéu, Q cuc dai
Huwoéng dédn

21 2n T
A= V;:4(Cm)3A(P:(O‘2_0‘1)+7(d1_d2):_5+§(d1_dz)
A, == 5-T — 2n=k2rn = Cucdai
P27 2
= Chon C.
A@q =g.7—g:3nz(2m—1)n:> Cuctieu

Vi du 2: Trén mat nudc ¢ hai nguon két hop dao dong theo phuong vudng goéc mat nudc tai hai
diém A va B (AB = 1,5 m) v6i cac phuong trinh 1an luot 1a: u; = 4cos(2at) cm va u, = 5cos(2nt +
1/3) cm. Hai séng lan truyén cing budce séng 120 cm. DPiém M 1a cuc dai giao thoa. Chon phwong

an dung.
A. MA =150 cm va MB = 180 cm. B. MA =230 cm va MB =210 cm.
C.MA =170 cm va MB = 190 cm. D. MA =60 cm va MB = 80 cm.

Huwoéng déan
Theo tinh chat ctia tam gisc AB < MA + MB nén loai phuong an D.
2n n 2n Ag = k2 = Cucdai
Ap=(a,—0,)+—(d, —d
0= (0 m0n)+50(0 =t ) = 5 (4 2){A(p (2k—1)m = Cuctieu
Thir cac phuong an thi chi thdy phuong dn D théa man: Ag = g+ 127%(170 -190)=0
Diém M ndm trén cuc dai gitra => Chon C

~4n -3n 2 -nm 0,2n =™ 2n  3n 4
b2 T2 bl T1 TL D1 T2 D2
Chu y: Dé xac dinh vi tri cac cuc dai cuc tiéu ta d6i chiéu vi tri cua né so voi cuc dai giira.
Thit tw cac cue dai: Ap=0.2r,+1.27,+2.27,£3.27... lan luot 1a cuc dai gitra, cuc dai bac 1,
cuc dai bac 2, cuc dai bac 3...
Thik tw cac cuc tiéu: Ag =+mr,+3r,+5m... lan luot 14 cuc tiéu tha 1, cyc tiéu thir 2, cuc tiéu
thr 3...
Vi du 3: Trén miat nudc hai ngudn séong A va B dao dong diéu hoa theo phuong vudng goc voi
Mét nudc Véi phuong trinh U, =u, =acos(10nt). Biét toc do truyén séng 20 (cm/s), bién do

» Ap

song khong doi khi truyén di. Mot diém N trén miat nude cd khoang cach dén hai ngudn A va B
thoa man AN — BN = 10 cm. Diém N nam trén duong dimg yén:
A. thir 3 ké tir trung truc ciia AB va vé phia A. B. thir 2 ké tir trung truc cua AB va vé phia A.
C. thir 3 ké tir trung truc cia AB va vé phia B. D. thir 2 ké tir trung truc ciia AB va vé phia B.
Huong déan
Vi AN — BN = 10 cm > 0 nén diém N nim vé phia B.

Buédc song A = VE =4(cm)
o)

A= (0 )+ 2 (d -d,)= O+g:5n=(2.3—1jrc

m

Cuc tiéu thir 3 ké tir cyc dai giira (dwong trung tryc tring vai cuc dai gitra) = Chon C.
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Vi du 4: Trén mat nudc cod hai nguon két hgp dao dong theo phuong vudng goc mat nude tai hai
diém A va B véi cac phuong trinh lan luot 1a: u; = acos(10xt) cm va u, = acos(10xt + 7/2) cm. Biét
bude song lan truyén trén mat nudc 1a 4 cm. Mot diém M trén mét nuéc ¢ hiéu khoang cach dén
hai nguon A va B thoa man MB — MA =13 cm. Piém M niam trén duong

A. cyc dai thir 3 ké tir trung truc ciia AB va vé phia A.

B. cyc dai thir 4 ké tir trung truc ciia AB va vé phia A.

C. cuyc tiéu thir 3 ké tir trung truc ciia AB va vé phia B.

D. cuc dai thir 4 ké tir trung truc cia AB va vé phia B.

Huwoéng dédn
AM—BM =-10cm <0 nén diém M nam vé phia A.

A(p=(oc2—al)+%(dl—d2)=g—0+g.(—13)=—6n=—3.2n:Cuc dai tha ba ké tir cuc dai

giita. Ma ngudn A tré pha hon nén cyc dai gitra dich vé phia A, mot doan x =|o, —oc2|l % )
Diéu d6 ¢ nghia la cyc dai qua M 1a cuc dai thir 4 (vé phia A) ké tir duong trung truc cia AB =
ChonB

—6n —5n_—4m -3¢ 21 -7 0, 27| 2n_ 3n_ 4xn > Ao
P3 T3 P2 T2 b1 Ti | T1I Pl T2 D2

2.4. Biét thi tw cwe dai, cuc tiéu tai diém M tim bwéc song, tbe do truyén séng
* Hai nguon két hop cung pha:
+ Cyc dai: d, —d, =K.

+ Cyc tieu: d, —d, =(m+0,5)A

201,50 —x —0,5%  OA  +0,5A+A +L,5A+2A 231,50 —x —0,51 O0r  +0,51 +A +1,50 +2A

P4
P

[} . [}
[} ' [}
[} . [}
[} ] [} [}
] . ]
] . ]
[ ' [
" "

.~

’
I

'

'

'

'

'

a "

'
'
'
'
'
'
[} '
[ '
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® ' '
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' [}
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'
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L) L) . .
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Hai ngudn ciing pha Hai nguén nguoc pha
Cucdai =d, —d, =(k+0,5)A
Cuctieu=d, —d, =mi

B

rAyalafria

'
[l
[l
[}
[}
[}
[}
[}
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.o
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[}

-~
-~

[y [y
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* Hai ngudn két hop ngugc pha: {
* Hai ngudn két hop bt ki:
Cucdai:0.2rt,+1.2%,£2.27...

2n
Ao =2"(d,~d -
LY (d,=d,)+(a, aZ){CUCtieu:im;i&r,iSn..

Cuc dai giita nam vé phia nguon tré pha hon. VD: Nguon A tré pha hon thi cuc dai giira nam
vé phia A nén cac cuc dai cuc tiéu trén OA va OB lan luot la:
Trén OA : Ap=0.2w,-1.2%,-2.21 ,..

Trén OB : Ap = 21, +2.27,+3.27, ..
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Vi du 1: Trong mot thi nghiém vé giao thoa song trén mat nudc, hai nguon két hop ngugc pha A,
B dao dong véi tan s6 20 Hz. Tai mot diém M cach cac ngudn A, B nhiing khoang 20 cm va 24,5
cm, song co bién do cuc dai. Gitra M va duong trung truc cua AB con ¢6 mot ddy cuc dai khac.
Téc @6 truyén song trén mat nuée 1a

A. 30 cm/s. B. 40 cm/s. C. 45 cmfs. D. 60 cm/s.

Huwoéng dédn

Vi d; < d; nén M nam V& phia A. Hai nguon kéthop 2150 -1 —0,50 0 40,5 4} +154+24

ngugc pha, duong trung truc 1a cuc ticu ung vaoi hiéu D D i ! !

. .

’ ’
. .

duong di dy — d, = 0, cuc dai thi nhétd, —d, = 0,51, MY % g Y
cuc dai thtr hai d; — d, = —1,5X chinh la cuc dai qua M ' ' ' : :
nen: 20_24’5: 1’57\':>)b:3{cm) A- .Eklél )»/4.5 A4 )\,l4§;h/4 k/4;. A4 k/4;. :B
=> v =AM = 60(cm/s)=> Chon C. ! ! : : :
Hai ngudn nguoc pha
Chu y: Ta rut ra quy trinh giai nhanh nhu sau:
* Hai ngudn két hop ciing pha thi thi tw cac cuc dai cuc tiéu xac dinh nhu sau:
d,—d, = OAi; +0,5A; +A; +1,5A ; + 2\, +2,5A;...
DPuong trung truc  Cyec tiéu 1 Cuc dai 1 Cuec tiéu 2 Cuc dai 2 Cuec tiéu 3
* Hai ngudn két hop nguoc pha thi thtr tu cac cuc dai cuc tiéu xac dinh nhu sau:
d,—d, = OAi; +0,5A7; +A; +1,5A ; + 2\, +2,5A;...
Puong trung truc  Cuc dai 1 Cuec tiéu 1 Cuc dai 2 Cuec tiéu 2 Cuc dai 3

Vi du 2: Trong mét thi nghiém vé giao thoa séng trén mat nuéc, hai nguon két hop ngugc pha A,
B dao dong véi tan sb f = 20 Hz. Tai mot diém M cach cac ngudn A, B nhiing khoang 25 ¢cm va 20
cm, song c6 bién do cuc tiéu. Giita M va duong trung truc cia AB c¢6 bbn diy cuc dai. Tc do
truyén song trén mat nudc la
A. 30 cm/s. B. 40 cm/s. C. 25 cm/s. D. 60 cm/s.
Huwoéng dén
Hai ngudn két hop nguoc pha. Cuc tiéu qua M wng véi di — d, = 41
= 25-20=4r =L =1,25(cm)= v =2Af =25(cm/s)= Chon C.
Vi du 3: O mjt thoang ctia mot chét 1ong c6 hai ngudn song két hop A va B: u, =5cosmotmm va
Ug = 4cos(wt+m/3) mm. Dao dong cua phan tir vat chat tai M cach A va B lan luot 1a 25cm va
20cm c6 bién do cuc dai. Biét gitta M va duong trung truc con c6 2 diy cuc dai khac. Tim budc
song?
A. 3,00 cm. B. 0,88cm. C. 2,73cm. D. 1,76cm
Huong dan
2n Cucdai :=0.2w, +1.2%,£2.27, ...
Ap=(a,—-0,)+—(d;—d
¢=(a, o) A (@ 2){Cuc tieu =+, +3, +5m...

Vi nguén A h& pha hon nén cyc dai giita léch vé phia A. Vi vdy cac cuc dai trén OB (O 1a

trung diém cua AB, khong ¢6 0.21): Ap = I2_7"C ,+2.271,+3.2™...
Cucdail Cucdai2 Cucdai3

Duong trung truc khong phai la cuc dai nén cuc dai qua M tng voi Ag =3.2m.
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3(%—0)+%(25—20):3.2n:>k ~1,76(cm)=> Chon D.

Vi du 4: O mat thoang ciia mot chat long ¢6 hai ngudn séng két hop A va B cach nhau 20 cm, dao
dong theo phuong thang ding véi phuong trinh ua = 4cosl00xnt va ug = 4cos(100xt + 7/3) (Ua va
Ug tinh bang mm, t tinh bang s). Dao d6ng cuia phan tir vat chat tai M cach A va B 1an luot 11 cm
va 24 cm c6 bién do cuc dai. Biét gitta M va duong trung truc con co hai day cuc dai khac. Toc do
truyén song trén mat chat long 1a
A. 300 cm/s. B. 400 cm/s. C. 250 cm/s. D. 600 cm/s.
Huwoéng dédn

2 2
A(p=Tn(dl—d2)+(oc2 _a1)=7"(dl_d2)+g

Vi nguén A tré pha hon nén cyc dai giira léch vé phia A.

5t —4x -3x 2n —n0,2n] ®m 2n 3n A4An » A
T3 P2 T2 P1 T1 T1 Dbl T2 b2

I Puong trung truc I

Vi vy cac cyc dai trén OA (O 14 trung diém cua AB, c6 ca cuc dai gitra 0.2n):

Ap= 0.2n ; -2r;-2.21;-3.21
| RN— | IS [y IR B — |
Cucdaigiua Cucdail Cucdai2 Cucdai3

buong trung truc khong phai 1a cuc dai nén cuc dai qua M ung véi: Ap=-2.2n
27

:7(11—24)+g:—4n:>X:6(cm):>v:kf :%:300(cm/s): Chon A.
T

-2,21=1,27 0O, %n

".:} /;}: oB

2.5. Khoang cach giwa cwe dai, cuc tiéu trén dwong ndi hai ngudn
Trén AB cuc dai (thg v&i bung song, cuc tiéu ing véi nat song dung:

Seade-

+ Khoang céach hai cuc dai (cuc tiéu)lién tiép la g = batky kE.

+ Khoang cach cuc dai dén cuc tiéu gan nhat 1a %: bat ky (2k—1)%.

Khi hiéu duong di thay d6i nira budce song (twrong tmg do léch pha thay ddi mot goc m) thi mot
diém tir cyc dai chuyén sang cuc tiéu va nguoc lai.
Vi du 1: Trong thi nghiém giao thoa song trén mat nudc ta quan sat dugc mot hé van giao thoa.
Khi dich chuyén mét trong hai neudn mét doan ngén nhat 4,5 cm thi vi tri diém O trén doan thing
ndi 2 ngudn dang co6 bién d6 cuc dai chuyén thanh bién d6 cuc tiéu. Bude song 1a

A. 9cm. B. 12cm. C.10 cm. D.18cm

Huwoéng ddn
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Khi dich chuyén mét trong hai nguon mét  —2n 1,54 —A -0,50  0n  +0,5h +A +151 +24
doan ngan nhat 5 cm thi hiéu duong di tai O thay . ’ ;
d6i ciing 4,5 cm va O chuyén tir cuc dai sang cuc B

-
.
b

.~
..

..

tiéu nén 4,5=% hay = A =9(cm)= Chon A.

B

BN 2

Chu y:
Néu trong khoang gitra A va B ¢6 n day cyc dai thi n6 s€ cat AB thanh n + 1, trong d6 c6n — 1
doan & gitra bang nhau va déu bang A/2. Goi X, y la chiéu dai hai doan gin 2 ngudn thi

AB=x+(n—1)%+y:k=?

Vi du 2: Trong mot moi trudng vat chat dan hoi co hai ngudn két hgp A va B cach nhau 3,6 cm,
cung tan s6 50 Hz. Khi d6 tai viing giita hai ngudn nguoi ta quan sat thdy xuat hién 5 diy dao dong
cuc dai va cit doan AB thanh 6 doan ma hai doan gan cic ngudn chi dai bang mot phin tu cac
doan con lai. Tdc do truyén song trong moi trueong do 1a

A. 0,36 m/s. B. 2 m/s. C.25mfs. D. 0,8 m/s.
Hwéng ddn
ss, =3,6(cm)=%%+(5—1).%+%% — % =1,6(cm)=0,016(m)

=v=2f =0,8(m/s)= ChonD.
2.6. S6 cwe dai, cuc tiéu giira hai diém
Phwong phap chung:
Tur diéu kién cuc dai, cuc tiéu tim ra d; — d, theo k hodc m.

Tir diéu kién gi6i han cua d; — d, tim ra s6 gié tri nguyén cua k hoac m. Do chinh 14 sé cuc dai,
cuc tiéu.

a) Piéu kién cuc dai cyc tiéu ddi vai truong hop hai ngudn két hop nguoc pha va hai nguon két
hop bét ki lan luot 1a:

+ Cyc dai: d, —d, =(k—0,5)A
+ Cyc tiéu: d, —d, =mi

+ Cuc dai: A(p:%(dl—dz)+(oc2 o)) =k2n=d, —d, =kn+ 2%,

2n
+ Cuc tiéu:
A(pzz—f(dl—dz)+(oc2 —0,)=(2m-1)n=d, —d, = (M—-0,5)A+ 0‘12_“2 A
T

Kinh nghiém: Vi truong hop hai nguon két hop cung pha hodc nguoc pha, dé danh gia cuc
dai, cuc tiéu ta cin cir vao hiéu duong di bing mot s nguyén lan A hay mot sb ban nguyén lan A;
con d6i véi hai ngudn két hop bét ki thi can cir vao do léch pha bang mot sé nguyén 1an 2x thay
mot s6 ban nguyén cua 27 (6 16 7).

b) Biéu kién gisi han

*Thugc AB:-AB<d, -d, <AB

* Thugc MN (M va N ndm ciing phia véi AB); MA-MB<d, —d, < NA—NB
* S cuc dai, cuc tiéu trén khoang (hoic doan) AB
Hai nguon két hgp nguoc pha:

21



FACEBOOK: VAT LY THAY TRUONG

+S6 cyc dai: ~AB <(k-0, 5)}»<AB:>—AT<k 0,5< AB
+ S cyc tiéu: —AB<mx<AB:>—%<m<E
Hai ngudn két hop bét ky:
+S6 cuc daii —AB< K+ "%y cAB= BB N=% AB
Zn A 27 A
+ 86 ouc tiéu: ~AB <(m—0,50)A+1 "% < AB= 2B L (m_g5)+ L%  AB
27 A 21 A
* S cuc dai cuc tiéu trén doan MN:
Hai nguén két hop ngwoc pha:
NA - NB

+S6 cuc dai: MA-MB < (k-0,5)A < NA—NB:—%< k-0,5<

+ 86 cuc tiéu: MA—MB <mi < NA—NB = —% m < _NA; AL
Hai ngudn két hep bit ki:
MA-MB _,  o,—a, NA-NB

+ S6 cuc dai: — <k+
A 21 A

+ S cuc tiéu: _MA-MB _ (m-0,5)+ o -0, AN-NB
A 2n A

Vi du 1: Trén mat nu6c c6 hai ngudn két hop A va B nguoc pha nhau cach nhau 10 cm. Diém trén
mat nude thuge doan AB cach trung diém ciia AB doan gan nhat 1 cm lun khong dao dong. Tinh
s6 diém dao dong cuc dai va cuc tiéu trén doan AB.

A.10vall. B. 10 va 10. C.10vao. D. 11 va 10.

Huwoéng déan

Hai ngudn két hop ngugc pha, trung diém cua AB 1a mot cyc tiéu, khoang cach tir cyc tiéu nay

dén cyc tiéu gan nhat 1a A/2, hay /2 =1 cm suy rai =2 cm.

S6 cuc dai :—%<k—0,5<%:>—5<k<5,5:>k=—4;...5:> C6 10 cyc dai

S6 cuc tiéu: —%<m<%:>—5<m<5:>m=—4;....4:> Co 9 cuc dai

Chu y:
1) Mot s6 hoc sinh ap dung cong thuc giai nhanh cho truong hop hai ngudn két hop cing pha:

N, _z[AB} 1

N, 228,
A2

Vi cyc dai, cuc tiéu khong thé ¢6 tai A va B nén khi tinh ta phai “tranh ngudén”. Do do, cong
thirc tinh N¢g chi dung khi AB/A 14 s6 khong nguyén (néu nguyén thi s6 cuc dai phai trir bét di 2)
va cong thirc cong thire tinh N, chi dang khi (AB/A + 1/2) 1a s6 khong nguyén (néu nguyén thi s6
cuc tiéu phai trir bét di 2).

2) Bé c6 cong thirc giai nhanh ta phai cai tién nhu sau:

thi duoc két qua Ngg = 5 va N = 6! Cong thire nay sai & dau?
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N, =2n+1
Phéan tich AB/A=n+ An (v6i 0 < An <1) _|2n neu0<An<0,5
" 12n+2 neu0,5<An<1

Vi du 2: (DH-2009) O bé mat mot chat long c6 hai nguon phat song két hop Sy va Sy céch nhau
24 cm. Hai nguén nay dao dong theo phuwong thang dimg c6 phuong trinh lan luot 13
u, =5c0s40nt (mm) va u, =5c0s(40nt+m) (Mm). Toc do truyén séng trén mat chét I6ng 1a 80
cm/s. S diém dao dong véi bién do cuc dai trén doan thang S,S; la:

A 11. B. 9. C. 10. D. 12
Huwoéng ddn
Cich 1: Buoc song: & = vT = v2F =80, 2T — 4(cm)
A 407
N, =2n+1=25+1=11
4 Ny =2n+2=25+2=12

Cach 2: S6 cuc dai: —%<k—0,5<%:—5,5<k<6,5:>k=—5;...6

= C6 12 cuc dai = Chon D.

Cuctieu :d, —d, =mA
Cucdai:d, —d, =(k—0,5)A
d,—d, =(k—-0,5)A =4k -2

d,+d, =SS, =24

Cich 3: Hai ngudn két hop nguoc pha diéu kiéu: {

Piém M 1a cuc dai thudoc S;S,: {

=d, =2k+11—%%* , 55<k<6,5=>k=-5,..6= C6 12 cuc dai = Chon D.

CONG THUC TiM NHANH SO CUC PAI CUC TIEU
Socuctieu:n, =2n-1
* Hai ngudn két hop cung pha: % =n+An n, =-1:neu0<An<0,5

" |Socucdai:
n,+1l:neu0,5<An<1

Socucdai:ng, =2n-1
ng =-1:neu0<An<0,5
ng+1:neu0,5<An<1
Vi du 3: Trén mit nudc c6 hai ngudn két hop A va B cach nhau 5 cm tao ra cac song két hop ¢
budc song L. Tinh s cuc dai cuc tiéu trén doan AB trong cac trudng hop sau:

1) Hai nguon két hop nguoc pha va A = 1,6 cm.

2) Hai ngudn két hop nguoc pha va A =1 cm.

Hwéng déan

. A . AB
* Hai nguon két h uwoC pha; — =n+An:
GUOTEEL hOp newrot p A Socuctieu:{

N, =23+1=7
1)£=3=3,1=3+o,1:> «
L 16 N,=N,-1=6
N, =24+1=9
Z)E=§=4+l: “
L1 N, =N, +1=10
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Vi du 4: Trong thi nghiém giao thoa séng trén mat nudc hai nguon két hop co6 phuong trinh u; =
acos(100xt + m) cm u, = acos(100xt) c6 budc song bang 5 cm, khoang cach giita hai nguon bang
14 cm. Khoang cach giira hai diém xa nhat c6 bién d6 2a trén doan thing ndi hai nguon biang

A.12,5¢cm. B. 11 cm. C.12cm. D. 10 cm.

Huwoéng dédn

Hai nguon két hop nguoc pha, sé cuc dai tinh theo cong thirc:

—%< k—0,5<%:>—2,3< k<33=>k=-2,..3.

Tir cyc dai ung véi k = —2 dén cuc dai tng véi k = +3 ¢6 5 khoang A/2 nén khoang cach giira
hai cuc dai do 1a 5A/2 = 12,5 cm => Chon A.
Vi du 5: Thi nghiém giao thoa song trén mit chit long, hai ngudn phat séng dao dong theo
phuong thing dGng Vv6i phuong trinh  lan  lwot: U, =acos(wt—n/6)(mm),

u, =bcos(wt+m/2)(mm) . Khoang cich giita hai ngudn diém AB bang 3,5 lan buéc séng. S6

diém trén doan AB dao dong véi bién d6 cuc dai va véi bién d6 cuc tiéu 1an luot 12
A.7vaT. B. 7 va 8. C.8va7. D.7vaé.
Huwoéng déan
Cach 1:
Pay 1a hai trudng hop hai nguon két hop bat ky nén dé tim diéu kién cuc dai cuc tiéu ta cin cir

vao d¢ lech pha: Ap =(a, —ocl)+2—}it(d1 -d,)

2n/3

+ Cuc dai: =k2n=d, —-d, :(k—%jk.

+ Cuyc tieu: =(2m+1)n=d, —d, :(k+%)x
Thay vao diéu kién: —~AB <d, —d, < AB suy ra:

—3,5+£<k<3,5+£: k=-3;...3:
3 3

—_
co7cucdai

= n 1 = Chon A.
—3,5—€< m <3’5_E:> m=-3;...3

co7cuctieu

Céch 2: Tinh do léch pha: Ap = %(dl —d,)+ (o, —a,) tai hai dau gisi han A va B:
2n
A, = T(dlA —0ya )+ (0, — )
2

Apg = % (dlB _d23)+(0v2 _al)

Néu A, < A, thi ta c6 diéu kién gigi han A, < Ap < A,

+ Cuc dai: Ap=k2n= Ap, <k2n<Ap, = A <k< Afq
2n 2n
+ Cyc tiéu: Ap=(2m-1)n= Ag, <(2m-1)n<Ap, = Az(pA <m-0,5< AZ(PB
n n
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A@A:E(0—3,5x)+ T A% 54y
A 2'6) 3 o«
i E)_@

Thay sb vao ta duoc: )
T
Apg =— (3,50 -0)+| =+

_, A% 383
3 27
-3,17<k<3,83=k=-3;..3

| I—

co7giatri
-3,17<m-0,5<3,83=m=-2;..4
co7giatri

Ban luan: Tu cach 2 chung ta rit ra quy trinh giai nhanh nhu sau:
(dlA - dZA) + ((Xz - a1)

A 2n
kB _ Apg _ (dlB _dzs) i (az _al)

2n A 2n
+ S cyc dai: k, <k <k

K, =

+ 86 cuctiéu: k, <m—-0,5<k,
Vi du 6: Thi nghiém giao thoa song trén mat chat long, hai ngudn phat song dao dong theo
phuong thing dimg v6i phuong trinh lan luot: u; = acoset (mm); u, = bcos(ot + 27/3) (mm).
Khoang cach giira hai ngudn diém AB bang 5,5 lan budc séng, sb diém trén doan AB dao dong
V641 bién d§ cuc dai la

A. 12. B. 11. C. 10. D.o.

Huwéng ddn
Cach 1:
Pay 1a truong hop hai ngudn két hop bat ki nén dé tim diéu kién cuc dai cuc tiéu ta cian ctr vao

do léch pha: Ap = (o, —al)+ﬁ(d1—d2)

273 Cuctieu:(2m+1)7t:dl—d2 =(m+%)k

Cucdai = k2 = d, —d, :(k-%)x

Thay vao diéu kién: —~AB <d, —d, < AB suy ra:

3—5,5+%<k<5,5+%:>k:—5;...5: C6 11 cuc dai = Chon B.

T T
(dip—don)  (22-04) (0-55%) 276

k, = + - 6~ 517
Ciich 2: " 2 * 2r
T, T
Ky = A _ (dig _d23)+(a2 —0y) _ (5,51-0) 2 6 ~5,83
2n A 2n A 2n

S6 cuc dai: —5,17 <k <5,83= k=-5;..5= C6 11 cuc dai = Chon B.
Sb cyc tiéu: —5,17 <m—0,5<5,83=>m=—4;..6 = C6 11 gia tri = Chon B
Cach 3: Piéu kién AB: ~AB<d, —d, < AB= 5,51 <d, —d, < 5,51

Diéu kién cyc dai: A(pzz—}zr(dl—dz)+(oc2 -o,)=k2n= k=M+l
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:>—5,5+%< k<55=k=-5..5= Sb cuc dai 11,

Cht y: Quy trinh giai nhanh c¢6 thé mo rong cho bai toan tim sé cuc dai cuc tiéu nam giira hai
Kk, = Ay, (dlM _dZM)+ (az _a’l)

27 A 271

K = AXON _ (le _dZN)+(a2_al)
No2n A 2

diém M, N nam ciing phia so v6i AB:

+ 86 cuc dai: k,, <k <k,

+ 86 cuc tiéu: k,, <m—-0,5<K,
Vi du 7: Trong thi nghiém giao thoa song trén mit nuée hai nguén AB cach nhau 16 cm dao dong
nguoc pha Vi bude song lan truyén 2 cm. Hai diém M, N trén doan AB sao cho MA = 2 cm; NA
=12,5 cm. S6 diém dao dong cuc tiéu trén doan thing MN la

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

Huwoéng déan

Cach 1:

Pay la truedng hop hai ngudn két hop ngugc pha diéu kién cuc tiéu ta can cir vao hiéu duong
di: d, —dy, = mi

Thay vao diéu kién: MA — MB < d; — d, < NA — NB suy ra:

=2-14<m2<12,5-35=-6<m<4,5=>m=-6,..4= C6 11 cyc tiéu

= Chon A.

K, = (MA-MB) . (o, —0y) _ (2—14) LR 55
Cich 2: » 2n 2\ 2=
(NA-NB) (o,-a;) (125-35) =
Ky = + = +—=5
A 27 2 27

+ S6 cuc dai: -5,5<k<5=k=-5;..5= C6 11 cuc dai.
+ S cuc tiéu: -5,5<m-0,5<5=m=-5,...5= Co 11 cuc tiéu
= Chon A.
Cach 3:

TaiM: Ao, :2—2“(2—14)+n =-1lx

2
A(p=7n(dl—d2)+(az—ocl) o
T TaiN: Ao, =7(12,5—3,5)+n=10n

Dé tim s6 cuc tiéu ta thay vao diéu kién gioi han: Ag,, <A =(2m-1)n <A@, ta duoc:

~lIn<(2m-1)n<10n=-5<m<55=>m=-5,..5=> S6 cyc tiéula I1.

Chu y: Néu diém M va N nim ngoai va cung 1 phia voi AB thi ta dung cong thirc hinh hoc dé
xac dinh MA, MB, NA, NB trudc sau d6 ap dung quy trinh giai nhanh.
Vi du 8: Trén mit nude c¢6 hai ngudn két hop A va B cach nhau 24 cm, dao dong theo phuongg
trinh 14n luot 13 u; = acos(40mt); u, = beos(40xt + 7/3). Bidt tde dd truyén song 120 cm/s. Goi M va
N 12 hai diém trén mit nudc sao cho AMNB 14 hinh chit nhat véi NB = 18 cm. S6 diém cyc dai va
sb diém cuc tiéu trén doan MN lan luot 1a

A.3va3. B. 4 va 4. C.4va3. D.5va4

Huwoéng ddn
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NA = MB = VAB? + NB? =30(cm) M N

21
A=VvT=v===6(cm 30
Cach 1: Day la truong horp hai nguon két hop bét ky nén
dé tim diéu kién cuc dai cuc tiéu ta can cit vao do léch pha:

24 B
o Cucdai=k.2n=d, -d, =6k-1
A(PZMJFT(% ) {Cuctieu =(2m+1)n=d,-d, =6m+2,5
Thay vao diéu kién MN: MA—-MB <d, —d, < NA—NB suy ra:
-1,83<k<217=k=-1..2

todccda
= Chon B
-2,42<m<158=m=-2,..1
codcustieu
T 0o
MA - MB - 18-30) =2~
kA:( )+((x2 0(1):( )+3 :_1,83
Cich 2: A 2m 6 2m
T
3 3 ~-0
. Z(NA NB)+(oc a,) (30 18)+ & N\ 217
A 21 6 21
+ 86 cuc dai: —-1,83<k<217=k=-1.2

codcucdal
+S6 cuc tiéu: ~1,83<m<m-0,5<2,17=m=-1,..2
coouctieu

= ChonB
Vi du 9: (PH-2010) O mat thoang ctia mdt chat long co hai ngudn song két hgp A va B cach nhau
20 cm, dao dong theo phuong thang ding véi phuong trinh ua = 2cos40nt va ug = 2cos(40nt + )
(Ua va ug tinh bang mm, t tinh bang s). Biét toc do truyén song trén mat chat long 1a 20 cm/s. Xét
hinh vuéng AMNB thudc mat thoang chét 1ong, s6 diém dao dong vai bién do cuc dai trén doan
BM la

A. 19. B. 28. C. 20. D. 18.
Huong déan
NA = MB = AB\/2 ~ 28,28(cm) M N
A=VT = VE =1(cm)
. N Ca s \ 28,28
Cach 1: Pay la truong hop hai nguon két hop nguoc pha nén 20
) d,—d, =(k+0,5)A=(k+0,5).1
cuc dai thuoc BM:
MA-MB<d,—d, <BA-BB
A 20 B
— —8,3<(k+0,5).1< 20 = —8,8<k <19,5=>k =—8,....19= Chon B.

1
co28cucdai
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MA -MB - 20-28,28 -
kM=( ) (o) ).x 07,78
. . A 2n 1 2n
Cach 2 BA-BB 20-0
Kg =( _ )+(a2—al)=( _ )+n_0z20,5
A 2n 1 2n
S6 cuc dai: —7,78 <k <20,5=>k=-7,....20 = Chon B
co 28cucdai
Vi du 10: Trén mat nuéc c6 hai ngudn séng A va B, cach nhau 10 cm dao dong nguoc pha, theo
phuong vudng gbc vi mit nudc tao ra song co bude song 0,5 cm. C va D 1a 2 diém khac nhau
trén mat nude, CD vudng g(’)c v6i AB tai M sao cho MA =3 cm va MC = MD = 4 cm. S6 diém
dao dong cuc dai va cuc tiéu trén CD lan luot 1a

A.3va2. B.2va3. C.4va3. D.3va4.
Hwéng ddn
CA =AB? + CM? =5(cm) ¢
8,06

CB=+BM? +CM? ~8,06(cm) Y 4
Cach 1: AL OM 7 B
Day 1a truong hop hai nguon két hop nguoc pha diéu kign o~

cuc dal, cuc tiéu ta can cir vao hiéu duong di: 10

d,—d, =(k—-0,5)%;d, —d, =m D®
Thay vao diéu kién thugc CM: MA—-MB <d, —d, <CA—CB suy ra:
—7,56<k<-562=k=-7,-6

2cucdai
-8<m<-6,12=m= -8,—7
| I |
co 2cuctieu (mot cuc tieu tai M)
S6 cuc dai trén MN 13 2.2 = 4 va sb cuc tiéu trén MN 14 2.2 =1 =3 — Chon C.
Cach 2:
Vi C va D nam vé hai phia d6i v6i AB nén ta tinh s6 diém trén tiing doan CM va MD r6i cong
lai. Ta tinh sb diém cuc dai, cuc tiéu trén doan CM.
(CA-CB) (a,-a,) (5-8,06) x—0
+ + ~

ke = = -5,62
A 2n 0,5 2n

K, = (MA—MB)+((12 —al) _ (3—7)+ -0 _ 75
A 2n 0,5 2n

S6 cuc dai trén doan CM: —7,5<k <-5,62 =k =-7;-6
| I

co2cucdai

S6 cyc tiéu trén doan CM: —7,5<m—0,5= -5,62 = m =-7,-6 (trong d6 M 1a mot diém).

Do d6, tong sb cuc dai va cuc tiéu trén CD 1an luot 1a 2.2 =4 va 2.2 — 1 =3 — Chon C.
Cach 3:

TaiM: Ag,, = 2% (3-7) = ~15n
2n 0,5
A(P=7(d1_dz)+(az_0‘1) o

n TaiC: Ag. = E(S—B,OG) =-1124x

Do d6, téng sb cuc dai va cuc tiéu trén CD 1an luot 1a 2.2 =4 va 2.2 — 1 =3 — Chon C.
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Vi du 11: O mit thoang chat long c¢6 2 nguon két hop A, B cach nhau 30 cm, dao dong theo
phuong thing dimg c6 phuong trinh 1an lugt 1a: ua = 6cos(10at + 7/3) mm va ug = 2cos(10mt —
7/2) mm. Cho tb¢c do truyén song 1a 10 cm/s. Diém C trén mit nude sao cho tam gidc ABC vudng
can tai A. SO diém dao dong voi bién d6 8 mm trén duong trung binh song song vai canh AB ciia
tam giac la

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

Hwéng ddn

Bugce song: A = v/f=2 cm. i C

Cac diém c6 bién do A =8 mm = A; + A, chinh la diém cyc dai.

Ciach 1: Truong hop hai ngudn két hop bat ki nén dé tim diéu kién
cuc dai ta can clr vao do léch pha:

M N
A =(0 )+ 25(d, ~d,) = k2n = d, —d, = 2k + >
L A 6
Thay vao diéu kién thusc MN: MA—MB<d, —d, < NA—NB i 5

=-96<k<-0,42=k=-9,...—1= ChonC.

co9cucdai

Cach 2:
5 Ag,, = E(15—33, 54) el ~-19,37n
T 2 6
A$=7(dl_d2)+(%_&lj 21 5n
o 2w | Ag,, = 7(15\5 -15V2) —= =083

Céc cuc dai thoa man diéu kién:

Apy <k2n<Apy =9, 7<k<-0,42=k=-9,...-1= Cb69 cuc dai
Vi du 12: O mit thoang chét long ¢6 hai ngudn két hop A, B cach nhau 30 cm, dao dong theo
phuong thing dimg ¢6 phuong trinh 1an lugt 1a: us = 3cos(10xt + 7/3) mm va ug = 2cos(10xt —
1/2) mm. Cho budc séng lan truyén A = 2 ecm. Piém C trén mat nude sao cho tam gidc ABC vudng
can tai A. S6 diém dao dong vai bién d6 1 mm trén duong trung binh song song véi canh AB cua
tam giac la

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

Huong dan

Céc diém co bién dd6 A = 1 mm = A, — A, chinh 13 diém cuec tiéu.

Cach 1: Truong hop hai ngudn két hop bit ki nén dé tim diéu
kién cuc tiéu ta cin ctr vao do léch pha:

21 1
Ap=(a, —a,)+=7(dy ~d;)m=>dy ~d, =2m-2 M N

—51/6
Thay vao diéu kién MN:
MA-MB<d,—d, < NA-NB
=-9,2<m<0,08=>m=-9,..0= ChonB

I
colOcuctieu

Céch 2: A(pzﬁ(dl—dz)+[oc2 —al}
A Lo L3

-n/2  wl3

—
2cm
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TaiM: Ag,, = 22“ (15-33, 54)—%7E ~19,37n

TaiM: Ag, = 2% (15ﬁ 15f)——= -0,83n

Céc cuc tiéu thoa min diéu kién:
Aoy, £(2m+1)rc <A@y =-10,2<m<-0,92=m=-10,...—1= C6 10 cuc tiéu

2.7. Sb cue dai, cuc tiéu trén duwong bao

Mbi duong cuc dai, cuc tiéu cat AB tai mot diém thi s& cit
duong bao quanh hai ngudn tai hai diém.

S6 diém cuc dai cuc tiéu trén dudng bao quanh EF bing 2
1an s6 diém trén EF (néu tai E hoic F tiép xtc voi duong bao
thi n6 chi cit duong bao tai 1 diém).

[}
[}
]
.
-dd
]
.
.
]
]
"

Vi du 1: Trong thi nghiém giao thoa séng trén mat nudc, hai nguon AB cach nhau 14,5 cm dao
dong nguoc pha. Diém M trén AB gan trung diém | cia AB nhat, cach I 1 0,5 cm ludn dao dong
cuc dai. S6 diém dao dong cuc dai trén dudng elip thudc mat nudc nhan A, B 1am tiéu diém la
A. 18 diém. B. 28 diém. C. 30 diém. D. 14 diém.
Huwoéng dan
Hai ngudn két hop nguoc pha thi I 14 cyc tiéu va M 1a cuc dai lién k& nén 0,5 = MI =\/4, suy
ra: A =2 cm.

S6 cuc dai trén AB tinh theo: —E< k—O,5<E:>—7,25<—0,5<7,25: k=-6...7
7\‘ }\‘ | |

col4 cucdai
Trén dudng bao quanh hai ngudn s& c6 2.14 = 28 cuc dai — Chon B.
Vi du 2: Trong thi nghiém giao thoa séng nudc, hai nguén AB cach nhau 11,3 cm dao dong nguoc
pha cé tan sé 25 Hz, téc do truyén song trén nude 1a 50 cm/s. S6 diém c6 bién d6 cuc tiéu trén
dudng tron tam I (1a trung diém cua AB) ban kinh 2,5 cm 1a
A. 5 diém. B. 6 diém. C. 12 diém. D. 10 diém.
Huong déan

\'
Budc song: A = A7 2(cm)
Hai nguon két hop ngugc pha nén
s cuc tiéu trén EF tinh theo cong thuc: A E [ F B
EA-EB FA-FB y -
<m< [ «—>
3 A 3.150m 5cm 3,15m
3,15-8,15 8,15-3,15
DO

=-25<m=<25= m=-2,.,2.Cd 5 gia tri nguyén cuia m trén doan EF, nghia la trén doan
EF ¢6 5 van cyc tiéu di qua va 5 van nay cit duong tron tai 10 diém cuc tiéu — Chon D.
Vi du 3: Trén mat nudc nim ngang, c6 mot hinh chir nhat ABCD. Goi E, F 1a trung diém cua AD
va BC. Trén duong thang EF dat hai nguon két hop ngugc pha S; va S, dao dong theo phuong
théng dang sao cho doan EF nam trong doan S;S; va S;E = S,F. Budc song lan truyén trén mat
nuée 1,4 cm. Biét $;S, = 10 cm; SiB = 8 cm va S,B = 6 cm. C6 bao nhiéu diém dao dong cuc dai
trén chu vi cua hinh chit nhat ABCD?
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A. 11, B. 8. C.7. D. 10.
Huwoéng dédn
Vi SB? +S,B? =S;S; = AS,MS, vudng tai M, ap dung hé B
thirc trong tam giac vudng: S,B? = SIS,.FS, tinh duoc FS, =
3,6 cm=ES;.
Hai ngudn két hop nguoc pha nén sb cuc dai trén EF tinh /

theo cong thirc:

S E F S
E81;E32 Sk_oﬁg@ =-15<k<25 ' ?

D @
= k=-1,..,2.Cb 4 gia tri nguyén cia k trén doan EF, nghia 1a trén doan EF c6 4 van cuc
dai di qua va mdi van cit duong tron tai 2 diém nén cit chu vi cia ABCD c6 8 diém cuc dai —
Chon B.

BAI TAP TU LUYEN
PHAN 1

Bai 1: Trong mot thi nghiém vé giao thoa séng trén mat nudc, hai nguon két hop A, B dao dong
cung pha cung tan s 25 Hz. Tai mot diém M trén mit nude cach cac nguén A, B nhiing khoang
lan luot 1a d; va dp. Téc do truyén song 1a 100 (cm/s). Xac dinh diéu kién dé M nam trén duong
cuc tiéu (voi m 1a sd nguyén).

A.d;—d,=4m+1cm. B.di—d,=4m+2cm.

C.d1*d2:2m+lcm. D.d1«d2=2m*lcm.
Bai 2: Trong mot thi nghiém vé giao thoa song trén mat nudc, hai nguon két hop A, B dao dong
cung pha ciing tan s6 20 Hz. Tai mot diém M trén miat nudce cach cac ngudn A, B nhitng khoang
lan lwot 1a d; va dp. Téc do truyén song 1a 100 (cm/s). Xac dinh diéu kién dé M nim trén duong
cuc dai (v6i m 1a s6 nguyén)

A.d;—d,=4m+1cm. B.d; —d,=4m+ 2 cm.

C.d;—d,=5m+1cm. D.di—d,=5m-1cm.
Bai 3: Cho hai loa 1a ngudn phat séng 4m S;, S, phat am cung phuong cling tan sé va cing pha.
Tbc do truyén song 4m trong khong khi 1a 330 (m/s). Mot ngudi dung & vi tri M cach S; 3 (m),
cich S, 3,375 (m). Tim tan s6 4m bé nhat, dé & M nguoi d6 nghe dwoc am tir hai loa 4 nho nhat

A. 420 (Hz). B. 440 (Hz). C. 460 (Hz). D. 880 (H2).
Bai 4: Trén mit nude co hai nguon phat song ngang, hinh sin, cting pha Sy, S, ciing tan s6(6,0 Hz
dén 13 Hz). Tdc do truyén séng 1a 20 cm/s. Biét rang cac phan tir mat nuéc & cach S; 13 cm va
cach S, 17 cm dao dong véi bién do cuc dai. Gia trj cta tan s6 song 1a

A. 10 Hz. B. 12 Hz. C. 8,0Hz. D. 6.0Hz.
Bai 5: Tai hai diém A va B trén mit chét long c6 hai ngudn phat song dao dong véi cac phuong
hinh lan luot 1a vy = ajcos(mt + m/2) va u, = axcos(mt — 7/2). Bude song tao ra 1a 4 cm. Mot diém
M trén mit chét long cach cac ngudn lan luot 13 d; va dp. Xac dinh didu kién dé& M ndm trén cuc
tiéu? (voi k 1a s6 nguyén).

A.dl_d2:4k+2(:m. C.dl_d2:2kcm.

B. dl_d2=4kcm. D. dl_d2:2k_1 cm.
Bai 6: Trong mot thi nghiém vé giao thoa song trén mat nudc, hai ngudn két hop A, B dao dong
nguoc pha ciing tan s6 20 Hz. Tai mot diém M trén mit nudce cach cac ngudn A, B nhiing khoang
lan luot 12 d; va d,. Tdc do truyén song 1a 100 (cmy/s). Xac dinh diéu kién dé M nam trén duong
cuc dai (v6i k 1a sb nguyén)

A.dl_d2:4k+1cm. C.dl_d2:5k+2,50m.

B.dl_d2:4k+2(:m. D.dl_d2:5kcm.
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Bai 7: Cho hai loa 1a nguon phat song am S;, S, phat am cung phuong cung tan s6 nhung ngugc
pha. Téc do truyén song 4m trong khong khi 1a 300 (m/s). Mot ngudi dang & Vi tri M cach S; 5,5
(m), cach S, 5 (m). Tim tan s am bé nhat, && & M nguoi d6 nghe dugc am tir hai loa la to nhat

A 300 (Hz). B. 440 (Hz). C. 600 (Hz). D. 880 (Hz).
Bai 8: Tai hai diém A va B trén mit chat long c6 hai nguon phat séng dao dong theo phuong thiang
dang véi cac phuong trinh 1an luot 13 uy = a,cos(50mt + /2) va u, = a,cos(50nt + m). Tde do truyeén
song trén mat chat long 1a 1 (m/s). Mot diém M trén mit chat long cach cac ngudn A va B 1an luot
1a d; va d,. Xéc dinh diéu kién dé M nam trén cuc dai? (véi m 1a sb nguyén)

A.d;—d,=4m+2cm. B.d;—d;=4m+1cm.

C.di—-d=4m—-1cm. D.d;—d,=2m -1 cm.
Bai 9: Tai hai diém A va B kha gan nhau trén mit chit long c¢6 hai ngudn phat song két hop.
Ngudn séng tai A sém pha hon ngudn song tai B 1a n/2. Diém M trén mat chat long cach A va B
nhitng doan twong tng 1a d; va d, s& dao dong véi bién d6 cuc dai, néu (k 13 sé nguyén, A 1a budc

song).
A.d,—d;=kr B.dy—d;=(k+ 0,25\
C.d; —dy=(k+ 0,5\ D.d; —dy=(k+ 0,25\

Bai 10: Giao thoa gitra hai ngudn két hop trén mat nude ngudi ta thiy diém M ding yén, c6 hiéu
dudng di dén hai ngudn 1a n) (n 1a s6 nguyén). Do léch pha caa hai ngudn bang mot

A. s6 nguyén lan 2n. B. s6 nguyén lan .

C. s6 1¢ lan /2. D. s6 1& lan .
Bai 11: Giao thoa gitra hai ngudn két hop trén mat nudc ngudi ta thiy diém M ding yén, c6 hiéu
dudng di dén hai ngudn 1a (n + 0,5)A. (n 1a s nguyén). Do léch pha cua hai ngudn bang mot

A. s6 nguyén lan 2. B. s6 nguyén lan .

C. s6 1¢ lan /2. D. s 1¢ lan .
Bai 12:Giao thoa giira hai nguon két hgp A va B trén mat nudc vai cac phuong hinh 1an luot 13 u;
= a;cosmt va u, = a,cos(ot + o). Diém M dao dong cuc dai, c6 hiéu duong di dén hai ngudn 1a MA
— MB = mdt phan tu budc song. Gié tri o khéng thé bing

A. 1,57 B. —2,5x. C. 1,57 D. -0,5x.
Bai 13 Giao thoa gitra hai nguon két hop A va B trén mit nu6c Véi cac phuong trinh 1an luot 13 uy
= a,cosot va u, = axcos(ot + o). Piém M dao dong cuc tiéu, co hiéu duong di dén hai ngudn 1a
MA — MB = mét phan ba buéc song. Gia tri a khong thé bing

A. —m/3. B. 7w/3. C.-1,5x. D. —57n/3
Bai 14: Giao thoa giira hai nguon két hop S; va S, trén mit nudce co phuong trinh lan lugt 12 uy =
a;cosot va up = aycos(ot — 1/4). Trén dudng ndi hai ngudn, trong s6 nhitng diém co6 bién do dao
dong cuc dai thi diém M gan duong trung tryc nhat cach dwong trung trec mot khoang bang

A. 1/8 budc song va M nam Vvé phia S;. B. 1/16 budc song va M ndm vé phia S,.

C. 1/8 budc séng va M nam vé phia S,. D. 1/16 budc song va M nam vé phia S;.
Bai 15: Giao thoa gitra hai ngudn két hop S; va S, trén mit nudc c6 phuong trinh 1an luot 1a uy =
a;coscot va U, = aycos(ot + a). Trén dudng ndi hai nguon, trong sb nhimg diém c6 bién d¢ dao
dong cuc dai thi diém M gan duong trung truc nhat (nam vé phia S;) cach duong trung truc mot
khoang bang 1/6 budc song. Gia tri a c6 thé 1a

A. 27/3. B. —2n/3 C. n/2. D. —n/2.
Bai 16: Giao thoa giira hai nguon két hop S; va S, trén mit nude. Trén duong ndi hai ngudn, trong
s6 nhirng diém c6 bién d6 dao dong cuc dai thi diém M gan duong trung truc nhit cach duong
trung truc mot khoang bing 1/6 bude song. Do léch pha cua hai ngudn cé thé 1a

A. £1/3. B. + 27/3. C. £ 7/6. D. +4n/3.
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Bai 17: O mat thoang ctiia mot chat long c6 hai ngudn song két hop A va B. dao dong theo phuong
thang dtng véi phuong trinh ua = 4cosl00nt va ug = 4cos(100mt + 7/3) (ua va ug tinh bang mm, t
tinh bang s), tao ra song két hop ¢ budc song 3,6 ctn. Diém M gan trung diém O ciia AB nhét dao
dong vai bién do6 cuc dai cach O mot khoang bao nhiéu?
A.0,5cm. B. 0,2 cm. C.0,4cm. D. 0,3 cm.

Bai 18: Giao thoa giira hai nguon két hop S; va S, trén mit nudc ¢é phuong trinh 1an luot 1 u; =
a;cosot va up = aycos(ot + 1/6). Trén dudng ndi hai ngudn, trong s6 nhimg diém co bién do dao
dong cuc tiéu thi diém M gan duong trung truc cua S;S, nhat cach dudng trang tryc mot khoang

bing
A. 5/12 budc séng va M nam Vé phia S;. B. 5/12 budc séng va M nam Vé phia S,.
C. 5/24 bude song va M nam vé phia S,. D. 5/6 budc song va M nam V¢ phia S;.

Bai 19: Giao thoa giira hai nguon két hop S; va S, trén miat nudc ¢é phuong trinh lan luot 1 u; =
a;cosot va u, = a,cos(ot + o). Trén dudng ndi hai ngudn, trong sé nhimg diém cé bién do dao
dong cuc tiéu thi diém M gan duong trung truc nhit (ndm vé phia S,) cach duong trang truc mot
khoang bang 1/8 budc song. Gia tri a co thé 1a

A. 7/3. B. —u/3. C. /2. D. —n/2.
Bai 20: Giao thoa gitra hai nguon két hop S; va S, trén miat nudc ¢6 phuong trinh 1an luot 1a uy =
a;cosot va u, = axcos(mt +a). Trén dudng ndi hai ngudn, trong sé nhirng diém cé bién d6 dao dong
cuc tiéu thi diém M gan dudng trung truc nhat (nam vé phia S;) cach duong trang truc mot khoang
bang 1/6 budc song. Gia tri a c6 thé 1a

A. /3. B. —n/3. C. /2. D. —n/2.
Bai 21: Giao thoa giita hai nguon két hop S; va S, trén mit nude ¢d phuong trinh 1an luot 1a u; =
a;cosot va U, = axcos(mt + a). Trén dudng ndi hai nguon, trong sé nhimg diém co bién do dao
dong cuc tiéu thi diém M gan duong trung truc nhat (nam vé phia S;) cach duong trung truc mot
khoang bang 1/8 budc song. Gia tri o co thé 1a

A. /3. B. —n/3. C.m/2. D.—n/2.
Bai 22: Tai hai diém A va B trén mat chat long c6 hai ngudn phat song dao dong theo phuwong
thing dung Vvé6i cac phuong trinh 14n luot 1a uy = a;cos(30mt + 1/2) va u, = aycos(30mt). Toe do
truyén song trén mat chat long 1a 60 (cm/s). Hai diém P, Q thudc hé véan giao thoa c6 hiéu khoang
cach dén hai nguédn 1a PS; — PS, = 1 cm, QS; — QS, = 3 cm. Hoéi cac diém P, Q nam trén dudng
dao dong cuc dai hay cuc tiéu?

A. P, Q thudc cuc dai. B. P, Q thudc cuc tiéu,

C. P cuc dai, Q cuc tiéu. D. P cyc tiéu, Q cuc dai.
Bai 23: Trén mit chit long c6 hai ngudn séng két hop A va B dao dong cing véi bién do a, tin sb
30 Hz va nguoc pha nhau. Tc do truyén song 60 cm/s va coi bién do song khong dbi. Xét hai
diém M, N trén mat chat long ¢ cach cac ngudn A, B lan luot 1a: MA =15 cm; MB =19 cm; NA =
21 cm; NB = 24 cm. Phat biéu nao sau diy ding?

A. M dao dong voi bién do 2a; N dung yén. B. N dao dong véi bién do 2a; M ding yén.

C. ca M va N dao dong véi bién do A. D. ca M va N dao dong véi bién d6 1,5a.
Bai 24: Trén mit nude c6 hai nguon két hgp dao dong theo phuong vuéng goc mit nudc tai hai
diém S; va S, vdi cac phuong trinh 1an luot 1a: u; = acos(10mt) cm va u, = acos(10mt + 1/2) cm.
Biét toc do truyén song trén miat nudc 1a 0,2 m/s. Hai diém A va B thuc ving hai song giao thoa,
biét AS; — AS, =5 cm va BS; — BS, = 35 cm. Chon phat biéu diing?

A. B thudc cuc dai giao thoa, A thudc cuc tiéu giao thoa.

B. A va B déu thudc cuc dai giao thoa.

C. A va B khong thude duong cuc dai va duong cuc tiéu giao thoa.

D. A thudc cuc dai giao thoa, B thugc cuc tiéu giao thoa.
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Bai 25: Trén mat nudc co hai miii nhon A, B dao dong tao thanh hai nguon soéng ket hop cing pha
nhau. song lan truyen trén mat nuéc véi bude song A = 2 cm. Hai diém M va N nam trén mat nudc
va cach hai ngudn hén nhitng khoang bang MA =12 ¢cm, MB = 15 cm va NA =12 c¢m, NB = 16
cm. Chon phat biéu ding?

A. Piém M va N nam trén hai gon 16m lién tiép.

B. Piém M nam trén gon 156i, N nam trén gon 16m.

C. Piém M va N nam trén hai gon 16i lién tiép.

D. Biém M nam trén gon 1dm, N nam trén gon 6.

Bai 26: Trén mit nudc co hai nguon séng co A va B gidng hét nhau dao dong diéu hoa vai tan sb
25 Hz theo phuong thing dung. Tai diém M nam trén mot duong cong gan dudng trung truc cua
AB nhit mat nudc dao dong véi bién do cuc dai, khoang cach tir M dén A va B 14 18 cm va 21 cm.
Tbc @6 truyén song 1a :

A. v =120cm/s. B. v =50cm/s. C. v =100cm/s. D. v =75cm/s.
Bai 27: Trén mit nuéc, hai ngudn két hop A va B dao dong theo phuong thing dimg, cing pha,
cing tan sd 20 Hz. Tai mot diém M trén mat nude cach A mot khoang 25 ¢cm va cach B mot
khoang 20,5 cm, song c6 bién do cuc dai. Gitta M va duong trung truc cia AB c6 hai ddy cac cuc
dai khac. Tinh téc do truyén song.

A. 30 cm/s. B. 40 cm/s. C. 50 cm/s. D. 60 cm/s.

Bai 28: Trén mat nudc, hai nguon két hop A, B dao dong cing pha cung tan s 16 Hz. Tai mot
diém M trén mat nude cach cac ngudn A, B nhirng khoang lan Iuot 1a 30 cm va 25,5 cm, séng co
bién d6 cuc dai. Giita M va dudng trung truc cia AB c6 ba diy cuc tiéu. Toc do truyén song trén
mat nudce la

A. 34 cm/s. B. 24 cm/s. C. 44 cm/s. D. 60 cm/s.

Bai 29: Trong mot thi nghiém vé giao thoa song trén mat nudc, hai ngudn két hop A, B dao dong
cung pha cing tan s6 13 Hz. Tai diém M trén mit nudc cach A, B 1an luot 1a19cm va 21 cm, séng
¢6 bién do cuc dai. Giita M va duong trung truc ctia AB khong c6 cuc dai nao khac. Toc do truyén
song trén mat nudc la

A. 26 cm/s. B. 40 cm/s. C. 50 cm/s. D. 60 cm/s.

Bai 30: Biét A va B 1a 2 nguon song nudc giong nhau cach nhau 11 cm. Tai diém M trén mét nudc
cach cac nguodn A, B cac doan tuong tng 1a d; = 18cm va d, = 24cm c¢6 bién d§ dao dong cuc dai.
Giita M va dudng trung truc cua AB c6 2 dudng cuc dai. Piém dao dong véi bién d6 cuc dai ndam
trén doan AB cach A mot doan gan nhit 1a

A.0,5cm. B. 0,2 cm. C.0,4cm. D. 0,3 cm.

Bai 31: Trén mit nuéc, hai ngudn két hop A va B dao dong theo phuong thing dimg, cing pha,
cung tan s6 40 Hz. Tai mot diém M trén mit nude cach A mot khoang 8 cm va cach B mot khoang
3,5 cm, song c6 bién do cuc dai. Gitta M va duong trung truc ciia AB c6 hai gon 16i dang
hyperpol. Tinh téc d6 truyén song.

A. 30 cm/s. B. 40 cm/s. C. 50 cm/s. D. 60 cm/s.

Bai 32: Trong mot thi nghiém vé giao thoa song trén mat nudc, hai ngudn két hop nguoc pha A,
B. Tai mot diém M trén miat nude cach cac ngudn A, B nhitng khoang 28,5 cm va 21 cm, song co
bién do cuc dai. Néu gitta M va duong trung truc cua AB c6 hai day cuc dai khac thi buée song 1a

A. 5,00 cm. B. 3,75 cm. C. 2,50 cm. D. 3,00 cm.

Bai 33: Trong mot thi nghiém vé giao thoa song trén mét nudc, hai ngudn song A, B cach nhau 20
cm dao dong nguoc pha c6 cung f= 30 Hz. Piém M cach A 20 cm cach B 35 cm, tai M song co
bién do cuc dai gitra M va duong trang truc ciia AB ¢6 3 diy cuc tiéu khac. Tinh tbc do truyén
song trén mat nudc?

A. 180,0 cm/s. B. 112,5 cm/s; C. 128,6 cmis. D. 150,0 cm/s.
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Bai 34: O mit thoang ctia mot chat long c6 hai ngudn song két hgp A va B: ua = 5cosco40nt mm
va ug = 4cos(40xt + /3) rnm. Dao dong caa phan tir vat chat tai M cach A va B lan luot 28,5 cm
va 20 cm c6 bién do cuc dai. Biét gitra M va dudng trung truc con c6 hai diy cuc dai khac. Tim
téc do truyén song.

A. 40 cm/s. B. 18 cm/s. C. 35 cm/sT D. 60cm/s.

Bai 35: O mit thoang ciia mot chat long c6 hai ngudn song két hop A va B cach nhau 20cm, dao
dong theo phwong thing dung véi phuong hanh ua = 4cosl00xt va ug = 4cos(100xt + 7/3) (ua va
Ug tinh bang mm, t tinh bang s). Dao dong ciia phan tir vat chat tai M cach A va B lan luot 24 cm
va 11 cm c6 bién d6 cuc dai. Biét gitta M va duong trung truc con cé hai diy cuc dai khac. Tim
toc do truyén song trén mat chat long?

A. 300,0 cm/s. B. 400,0 cm/s; C. 229,4 cm/s. D. 644,5 cm/s.
Bai 36: & mat thoang ctia mot chét long ¢ hai ngudn song két hop A va B: ua = 5cosot mm va ug
= 4cos(ot + 1/3) mm. Dao dong cua phan tir vat chat tai M cach A va B lan luot 25,5 cm va 20 cm
¢6 bién do cuc dai. Biét gitra M va duong trung truc con c6 hai day cuc dai khac. Tim budc song.

A. 3,00 cm/s. B. 1,94 cm. C. 2,73 cm. D. 1,76 cm.

Bai 37: (CD—2010) & mat thoang cua mot chat long c¢6 hai ngudn két hop A va B dao dong déu
hoa cing pha véi nhau va theo phuong thing dung. Biét tbe do truyén séng khong doi trong qua
trinh lan truyén, budc song do mdi ngudn trén phat ra bang 12 cm. Khoang cach ngan nhat giira
hai diém dao dong véi bién do cuc dai nim trén doan thang AB la

A.9cm. B. 12 cm. C.6cm. D.3cm.

Bai 38: Trong mot thi nghiém tao véan giao thoa trén song nude, ngudi ta dung hai ngudn két hop
¢6 tan s6 50 Hz va do duoc khoang cach gitra van cyc tiéu va van cuc dai lién ké nam trén duong
ndi lién hai tim dao dong 1a 2 mm. Téc do truyén song la

A. 200mm/s. B. 100mm/s. C. 600mm/s. D. 400mm/s.

Bai 39: Khoang cach ngin nhat tir trung diém O ciia AB (A va B 1a cac ngudn két hop cung pha)
dén mot diém dao dong voi bién d6 cyc dai trén doan AB 1a (SGK VL 12):

A N2 B. M4 C. 3m/4. D. A
Bai 40: Khoang cach ngan nhét tir trung diém O cia AB (A va B 1a cac ngudn két hop cing pha)
dén mot diém dao dong voi bién d6 cyc tiéu trén doan AB 1a (SGK VL 12):

A N2 B. M4 C. 3n/4. D. L.

Bai 41: Hai ngudn dao dong két hop Sy, S, gay ra hién tuong giao thoa song trén mit thoang chat
Iong. Néu tang tan s6 dao dong caa hai nguon S; va S, 1én 2 1an thi khoang cach giira hai diém lién
tiép trén S;S, c6 bién do dao dong cuc tiéu s& thay doi nhu thé nao? Coi tdc do truyén song khong
doi.

A. Tang lén 2 Ian. B. Khong thay doi. C. Giam di 2 lan. D. Tang lén 4 1an.
Bai 42: Mot soi day thép nho uén thanh hinh chit U (hai nhanh cta n6 cich nhau 8 cm) duoc dat
cho hai dau A va B cua soi day thép cham nhe vao mat nudc, cho né rung voi tan s6 100 Hz. Khi
do6 trén mat nudc tai ving giita A va B nguoi ta quan sat thdy xuét hién 5 gon 15i va nhitng gon
nay cit doan AB thanh 6 doan ma hai doan dau chi dai bang mét nira cac doan con lai. Tc do
truyén song trén mat nudc la

A. 320 cm/s. B. 300 cm/s. C. 200 cm/s. D. 100 cm/s.

Bai 43: Trén mdt nudc hai ngudn song A, B dao dong cling phuong cung tan s6 20 Hz va cing
pha. Mot hé van giao thoa xuét hién trong khoang A va B c6 12 dwong hypechol, quy tich ciia
nhitg diém dung yén. Biét khoang cach gitra dinh cia hai dudng hypebol ngoai cung 1a 22 cm.
Tinh tdc do truyén song.

A. 30 cm/s. B. 10 cm/s. C. 80 cmfs. D. 20 cm/s.
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Bai 44: Trong mdt moi truong vat chat dan hoi ¢o hai nguon két hop dao dong cing phuong S; va
S, cach nhau 9,5 cm, cung tan s6 100 Hz. Khi d6 tai ving giira hai ngudn nguoi ta quan st thay
Xuat hién 10 day dao dong cuc dai va cit doan S;S, thanh 11 doan ma hai doan gén cac nguén chi
dai bang mot phan tu cac doan con lai. Toc do truyén song trong moi truong do 1a

A.3m/s. B.2m/s. C.2,5mfs. D. 5 m/s.
Bai 45: Trong mot moi truong vat chat dan hdi ¢ hai ngudn ket hop cuing phuong dao dong A va
B cach nhau 10 cm, cling tan sb. Khi d6 tai ving giita hai nguon nguoi ta quan sat thay xuét hign
10 day dao dong cuc dai va cht doan S;S; thanh 11 doan ma hai doan gan cac nguon chi dai bang
mot nira cac doan con lai. Biét tdc do truyén song trong moi truong d6 1a 50 (cm/s). Tinh tan sb.

A. 25 Hz. B. 30 Hz. C.35Hz. D. 40 Hz.
Bai 46: Trong mot moi truong vat chit dan hdi c6 hai ngudn két hop dao dong cung phuong S; va
S, cach nhau 1,2 cm, cling tan s6 goc 1007 (rad/s). Khi d6 tai ving giita hai nguon cac duong dao
dong cuc dai cat doan S;S, thanh 6 doan bang nhau. Tc do truyén song trong méi truong do 1a

A. 0,1 mfs. B. 0,2 m/s. C.2,5m/s. D. 0,5 m/s.
Bai 47: Hai ngudn phat song S;, S, trén mat chat long dao dong theo phuong vudng goc vai bé
mat chat l1ong véi ciing tan s6 50 Hz va cung pha ban dau, coi bién d song khong ddi. Trén doan
thang S,S,, diém M dao dong cuc dai cach mot diém N dao dong cuc tiéu 1a 9 cm. Biét toc do
truyén song trén mat chit long co gia tri 1,8 m/s < v < 2,25 m/s. Tdc do truyén song 1a

A. 2m/s. B. 2,2 m/s. C. 1,8 mfs. D. 1,75 m/s.
Bai 48: Hai ngudn phat song A, B trén mat chit long dao dong theo phuong vudng goc véi bé mit
chat long vai cung tan s6 f (voi 16 Hz < £ < 22,5 Hz) va tao ra song lan truyén véi tbe do 1 (m/s),
coi bién do song khong doi. Trén doan thang AB, ta thay hai diém cach nhau 10 cm déu dao dong
véi bién do cuc dai. Gia tri f bang

A. 2 Hz. B. 2,2 Hz. C. 18Hz. D. 20 Hz.
Bai 49: Trén mit nudc tai 2 diém cach nhau 8 cm c6 hai ngudn phat song co gidng nhau, budc
song 1a 1,2 cm. S6 duong cuc dai di qua doan thang ndi hai ngudn 1a:

A. 13. B. 11. C.12. D. 14.
Bai 50: Trong mdi trudng vat chit dan hoi, c6 hai ngudn két hop A, B giéng hét nhau cach nhau 5
cm. Néu song do hai ngudn nay tao ra c6 budc song 2 cm thi trén khoang AB c¢6 thé quan sat duoc
bao nhiéu cuc dai giao thoa

A. 3. B. 4. C.5. D. 6.
Bai 51: Trén mit nuéc nam ngang, tai hai diém A, B cach nhau 8,2 cm, ngudi ta dat hai nguon
song co két ho‘p, dao dong diéu hoa theo phuong thing dung co tan s6 15 Hz va luén dao dong
ddng pha Biét tbc do truyén song trén mat nude 1a 30 cm/s, coi bién do song khong doi khi truyén
di. Sb diém dao dong vaéi bién d¢ cuc dai trén doan AB la

A. 8. B. 11. C.5. D. 9.
Bai 52: Hai diém Sy, S, trén mit chét 1ong, cach nhau 18,5 cm, dao dong cing phwong cing pha
Vi tan s6 20 Hz. Tdc do truyén song 1a 1,2 m/s . Gira S, va S, ¢6 sb gon séng hinh hypebol co
bién d6 dao dong cuc tiéu 1a

A. 4. B. 3. C.5. D. 6.
Bai 53: Trong thi nghiém giao thoa song trén mit nudc, hai ngudn AB cach nhau 9,4 cm dao dong
cung pha. Piém trén mit nude thuge doan AB cach trung diém cua AB doan gan nhét 0,5 cm ludn
khong dao dong, sé diém dao dong cuc dai trén AB 1a

A. 10 B.7 C.9 D.11
Bai 54: Hai ngudn sang két hop nguoc pha nhau S, S, cach nhau 36 cm, c6 tan sé song 5Hz. Téc
do truyén song trong méi trudng 1a 50 cm/s. sé cuc dai giao thoa trén doan S;S, 1a

A.9. B. 6. C.8. D.7.

36



FACEBOOK: VAT LY THAY TRUONG

Bai 55: Tai hai diém A va B trén mit chat long cach nhau 10 (cm) c6 hai nguon phat song két hop
dao dong theo phuong trinh: u; = ascos(10mt — 7/2) (cm); u, = a;cos(10mt + m/2) (cm). Toe do
truyén song trén mat chit long 20 (cm/s). Tim s6 cuc tiéu trén doan AB.

A.5. B. 6. C. 4. D. 3.
Bai 56: Tai hai diém A va B trén mit chét long cach nhau 10 cm cé hai ngudn phat séng két hop
dao dong theo phuong trinh: u; = acos(10mt); u, = beos(10nt + m). Toe dd truyén séng trén mit
chit long 20 (cm/s). Tim s cuc tiéu trén doan AB.

A.5. B. 6. C.4. D. 3.
Bai 57: Tai hai diém A va B trén mat chét long cach nhau 10 cm cé hai ngudn phat séng két hop
dao dong theo phuong trinh: u; = acos(10mt); u, = beos(10nt + m). Tde dd truyén séng trén mat
chit long 20 (cm/s). Tim s6 cuc dai trén doan AB.

A.5 B. 6 C.4 D.3
Bai 58: Hai nguon séng co AB cach nhau 21 cm dao dong theo cac phuong hinh u; = acos(4nt); u,
= beos(4nt + m), lan truyén trong méi truong véi toe d6 12 (cm/s). Tim sé diém dao dong cuc dai
trén doan thang AB

AT B. 8. C.6. D. 5.
Bai 59: Hai ngudn A, B cach nhau 6 cm dao dong nguoc pha cing tin $6 15 Hz, phat ra hai song
nude cé tbe dd 30 cm/s. Trén doan AB ¢ bao nhiéu diém dao dong véi bién do cuc dai?

A. 4 diém. B. 5 diém. C. 6 diém. D. 7 diém.
Bai 60: Hai ngudn song két hop A va B dao dong nguoc pha véi tan sé 40 Hz, toe do truyén song
60 cm/s. Khoang cach giira hai ngudn song 1a 7 cm. S6 diém dao dong véi bién do cuc dai gitra A
vaBla

AT B. 8. C. 10. D. 9.
Bai 61: Trong hién tuong giao thoa song trén mat chat long vai hai ngudn A va B cach nhau 15 cm
¢6 cung phuong trinh dao dong: ua = ug = 2cos(20t) (cm). Tdc d6 truyén song trén mat chét long
14 40 cm/s. s cuc dai va cuc tiéu trén AB lan luot 1a

A.8vaT. B.7vas. C.7vae. D.6va7.
Bai 62: Tai 2 diém A va B cach nhau 48 cm trén mit chit long c6 2 ngudn phat song dao dong
theo phuong thang dung véi phuong trinh: u; = acos(100xt) (mm) va u, = bcos(100xt + 7/2) (mm).
Néu budc song 1a 4 cm thi s6 diém trén doan AB dao dong vdi bién d6 cuc dai la

A. 23 B. 24 C. 26 D. 25
Bai 63: Hai nguon song két hop A va B cach nhau 18,5 cm dao dong theo cac phuong trinh u; =
acos(4nt); u, = bcos(4nt + m/2), lan truyén trong méi truong véi toc do 12 (cm/s). S6 diém dao
dong cuc dai hén khoang AB la

AT B. 8. c.9. D. 6.
Bai 64: Tai 2 diém A va B cach nhau 24 cm trén mit chit long c6 2 ngudn phat song dao dong
theo phuong thing ding véi phuwong hinh: u; = acos(wt — n/4) (mm); u, = beos(wt + /4) (mm).
Néu bude séng 1a 4 cm thi s6 diém trén doan AB dao dong véi bién d6 cuc dai la

A B. 11 C.12 D. 24
Bai 65: Tai hai diém A va B trén mit chat long cach nhau 15 cm c6 hai ngudn phét song két hop
dao dong theo phuong trinh: u; = acos(40xtt); u, = bcos(40nt). Tde do truyén song trén mit chét
long 40 (cm/s). Goi E, F 1a hai diém trén doan AB sao cho AE = EF = FB. Tim sé cuc dai trén
doan EF.

AT B. 6. C.5. D. 4.
Bai 66: Tai hai diém A va B hén mit chat long cach nhau 15 cm c6 hai ngudn phat song két hop
dao dong theo phuong trinh: u; = acos(40ntt); u, = bcos(40nt + m). Toc do truyén song trén mat
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chat long 40 (cm/s). Goi E, F 1a hai diém trén doan AB sao cho AE = EF = FB. Tim s0 cuc dai trén
doan EF.

A 7. B. 6. C.5. D. 4.
Bai 67: Tai hai diém A va B trén mat chat long cach nhau 15 cm c6 hai ngudn phat song két hop
dao dong theo phuong hinh: u, = acos(40xtt); u, = bcos(40nt + 7). Toc d6 truyén song trén mat
chat long 40 (cm/s). Goi E, F 1a hai diém trén doan AB sao cho AE = EF = FB. Tim sb cuc tiéu
trén doan EF.

AT B. 6. C.5. D. 4.
Bai 68: Tai hai diém A va B trén mat nudc cach nhau 16 cm c6 hai ngudn phat séng két hop dao
dong theo phuong trinh: u; = acos(30xtt); u, = bcos(30xnt + n/3). Budc song trén mat nudc 2 (cm).
Goi E, F 14 hai diém trén doan AB sao cho AE = FB =2 cm. Tim sé cuc tiéu trén doan EF.

A. 10. B. 11. C.12. D. 13.
Bai 69: Trong thi nghiém giao thoa séng trén mit nudc hai ngudn AB cach nhau 16 cm dao dong
cung pha véi tan s6 20 Hz, tbc d6 truyén song trén mat nude 40 cm/s. Hai diém M, N trén AB sao
cho MA = 2 cm; NA = 12,5 cm. S6 diém dao dong cuc tiéu trén doan thang MN 1a

A. 11 diem. B. 8 diém. C. 9 diém. D. 10 diém.
Bai 70: Trén mat nudc c6 hai ngudn két hop cung phuong cing pha A va B cach nhau 8 cm. Biét
budc song lan truyén 1 cm. Goi C va D 14 hai diém trén mat nudc sao cho ABCD 1a hinh chit nhat
¢6 canh BC = 6 cm. Tinh sé diém dao dong véi bién do cuc tiéu trén doan CD.

A.8 B. 9. C. 10. D. 11.
Bai 71: Trén mit chét long c6 hai nguon két hop A va B cach nhau 8 cm, dao dong theo phuong
trinh lan luot 13 u; = acos(8n); u, = bcos(8xt + x). Biét budc song lan truyén 1 cm. Goi C va D 1a
hai diém trén mat chat long ma ABCD 1a hinh chir nhat ¢c6 canh BC = 6 cm. Tinh s diém dao
dong voi bién do cyc dai trén doan CD.

A.8 B.9 C.10 D.11
Bai 72: Trén mit nudc c6 hai nguon két hop A va B cach nhau 18 cm, dao dong theo phuong trinh
lan luot 13 u; = acos(40xt); u, = bcos(40mt + n/3). Biét toe do truyén song 120 cm/s. Goi C va D 1a
hai diém trén mat nudc sao cho ABCD 14 hinh vudng. Tinh sé diém dao dong véi bién do cuc dai
trén doan CD.

A.2 B.3 C.4 D.5
Bai 73: Trong thi nghiém giao thoa song trén mat nuée hai ngudn két hop A, B dao dong cing pha
tao ra cac song két hop lan truyén trén mat nudc voi budce song 2 cm. Hai diém M, N trén mat
nuéC Nam trong ving giao thoa c6 MA =15 ¢cm, MB = 20 cm, NA = 32 c¢m, NB = 24,5 cm. s6
duong dao dong cuc dai gita M va N 1a

A. 4 duong B. 7 duong C. 5 duong D. 6 duong
Bai 74: Hai diém M, N nam trong mién giao thoa nam cach cac ngudn séng nhitng doan bang diy
=10 cm; day = 35 cm va diy = 30 cm; dyy = 20 cm. Cac ngudn phét séng ddng pha véi bude song
3 cm. S6 diém dao dong véi bién do cuc dai trén doan MN la

A 10. B. 11. c.o. D. 12.
Bai 75: Trén mit nudc cd hai nguon két hop cing phu’ong, cling pha A va B cach nhau 8 cm. Biét
bu6e song lan truyén 2 cm. Goi M va N 1a hai diém trén mit nuéc sao cho AMNB 14 hinh chit
nhét c6 canh BN = 6 cm. S6 diém dao dong voi bién do cuc dai trén doan BM 1a

A.8. B. 6. C.7. D. 5.
Bai 76: Trén mit nudc ndm ngang ¢ hai ngudn két hop A va B dat cach nhau 20 cm dao dong
theo phwong thing ding véi phuong trinh 1an luot 1a: ua = Acos(50xt) (cm) va ug = Acos(50mt +
) (cm). Biét tc do truyén song trén mat nude 1a 2 m/s. Goi C va D 1a hai diém thudéc mat nude
sao cho ABCD 14 hinh chit nhat véi BC = 15 cm. Sé vén cuc dai ¢ trong khoang AC 1a
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A.2. B. 4. C.3. D. 6.
Bai 77: Trén mat chat long c6 hai nguon két hop cing phuong, ngugce pha A va B cach nhau 20
cm. Biét budc song lan truyén 1,5 cm. Diém N trén mat chit long ¢6 canh AN = 12 cm va BN = 16
cm. Sb diém dao dong véi bién do cuc tiéu trén doan AN 1a

A. 17. B. 11. C. 16. D.o.
Bai 78: Hai nguon két hop cung pha A, B cich nhau 4 cm dang cling dao dong vudng goc véi mat
nudc. Xét mot diém C trén mat nude khong dao dong cach A, B lan luwot 14 5 cm va 6,5 cm, gitta C
va trung tryc cia AB con cé mot dudong cuc dai. S6 diém khong dao dong trén BC (trir C) 1a bao
nhiéu?

A. 5 duong. B. 6 duong. C. 4 duong. D. 8 duong.
Bai 79: Trén miat nude co 2 ngudn song gidng nhau A va B, cach nhau khoang AB = 10 ¢cm dang
dao dong vudng goc voi mit nudc tao ra sdng c6 bude song 0,5 cm. C va D 1a 2 diém khac nhau
trén miat nude, CD vudng goc v6i AB tai M sao cho MA = 3 cm va MC = MD = 4 cm. S6 diém
dao dong cuc dai trén CD?

A. 2. B.3. C. 4. D. 5.
Bai 80: Trén mat thoang cua chat long, hai nguon két hop A va B dao dong nguoc pha cach nhau
10 cm. song tao thanh trén mat chat long lan truyén véi budce song 0,5 cm. Goi O 1a diém nam trén
doan AB sao cho OA =3 cm va M, N 14 hai diém trén bé mat chit léng sao cho MN vuéng goc véi
AB tai O va OM = ON = 4 cm. S6 diém dao dong véi bién do cuc dai trén doan MN 1a

A 2 B. 3. C. 4. D. 5.
Bai 81: Trong thi nghiém giao thoa song trén mat nuée hai ngudn két hop A, B dao dong cing pha
véi tan s6 10 Hz. Téc do truyén song trén mat nude la 20 cm/s. Hai diém M, N trén mit nudc co
MA =15 cm, MB = 20 cm, NA = 32 cm, NB = 24 ¢cm. S6 duong dao dong cuc dai gitta M va N la:

A 4 B.7 C.5 D.6
Bai 82: Trong thi nghiém giao thoa song trén mat chat long hai nguon két hop A, B cach nhau 4
cm dao dong cung pha, tao ra song c6 budc song 2 mm. Diém M trén trén mat chat long thude
trung truc ciia AB sao cho tam gidc AMB déu. S6 diém dao dong cuc tiéu trén doan MB 1a

A. 14, B. 20. C. 18. D. 26.
Bai 83: Tai 2 diém trén mit nudc, c6 hai ngudn phat séng A va B ¢6 phuong trinh u = acos(40nt)
(cm), tdc @6 truyén song 1a 50 cm/s, A va B cach nhau 11 cm. Goi M 1a diém trén mit nudc co
MA =11 ¢cm va MB = 5 cm. S6 vén giao thoa cuc dai trén doan AM 1a

A.9. B. 2. C.6. D.7.
Bai 84: Trong thi nghiém giao thoa séng trén mat nudc hai nguon két hop A, B dao dong cling pha
véi tan sé 10 Hz. Tée do truyén song trén mat nudc la 20 cm/s. Hai diém M, N trén mat nudc cod
MA = 14,8 cm, MB = 20,5 cm, NA = 32,2 cm, NB = 24 cm. Sb duong dao dong cuc dai gitra M
vaN la

A 4. B. 7. C5. D. 6.
Bai 85: Tai hai diém A, B cach nhau 13 cm trén mit nudc c¢6 hai ngudn song ddng bo, tao ra song
mat nudce c¢6 bude song 1a 1,2 cm. M 1a diém trén mit nudc cach A va B 1an luot 14 12 cm va 5 cm.
N déi xing voi M qua AB. sé hyperbol cuc dai cat doan MN 1a

A0 . B. 3. C.2. D. 4.
Bai 86: Hai ngudn song két hop gidng hét nhau duoc dit cach nhau moét khoang X trén duong
kinh ctia mdt vong tron ban kinh R (x << R) va ddi xtng qua tdm cta vong tron. Biét rang mdi
ngudn déu phat song co bude song A va x = 5,6A. S6 diém dao dong cyc dai trén vong tron 1a

A. 11 diém B. 20 diém C.22diém D. 10 diém
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Bai 87: Trén mat nudc co hai nguon song co AB cach nhau 21 cm dao dgng theo cac phuong trinh
u; = acos(4nt); u, = bcos(4nt + 7), Véi t do bang gidy, lan truyén trong moi trudng véi toc do 12
(cm/s). Tim s6 diém dao dong cuc tiéu trén duong elip thuéc mat nwdc nhan A, B 1am tiéu diém

A. 14 B. 12 C.6 D.7
Bai 88: Trong thi nghiém giao thoa séng trén mit nudc, hai nguon AB cach nhau 15 cm dao dong
cung pha. Piém M trén AB gan trung diém O cia AB nhat, cach O 1a 1,5 cm ludn dao dong cuc
dai. s6 diém dao dong cuc dai trén duong tron tdm O, duong kinh 20 cm trén méat nudc 1a

A. 18 diem. B. 16 diém. C. 32 diém. D. 17 diém.
Bai 89: & mat thoang ciia mot chat long ¢ hai ngudn séng két hop A va B cach nhau 20 ¢cm, dao
dong theo phuong thing ding voi phuong trinh ua = 2c0s40mt va ug = 2c0s(40nt + ) (U VA Ug
tinh bing mm, t tinh bang s). Biét tdc do truyén song trén mat chat long 1a 30 cm/s. Xét hinh
vudng AMNB thudc mit thoang chét long, s6 diém dao dong véi bién do cuc dai trén hinh vudng
AMNB la

A. 26. B. 52. C. 27. D. 54.
Bai 90: & mat thoang ctia mot chat long ¢6 hai ngudn séng két hop A va B cach nhau 20 cm, dao
dong theo phuong thang dung véi phuong trinh us = 2c0s40xt va ug = 2c0s(40nt + m). Diém M
trén AB gan trung diém | caa AB nhét, cach I 14 0,375 cm ludn dao dong cuc dai. Xét hinh vudng
ABCD thudc mit thoang chét long, s6 diém dao dong véi bién do cuc dai trén hinh vuéng ABCD
la

A. 26. B. 52. C. 27. D. 54.
Bai 91: Trong thi nghiém giao thoa song nudc, hai ngudon AB cach nhau 11,3 cm dao dong cung
pha c6 budc song 2 cm. S6 diém c6 bién do cuc dai quan sat duoc trén dudng tron tim I (1a trung
diém cua AB) ban kinh 2,5 cm la

A. 11 diém. B. 22 diém. C. 10 diém. D. 12 diém.
Bai 92: Trong thi nghiém giao thoa trén mat nugc, hai ngudn két hop A va B cach nhau 8 cm dao
dong cung pha cung tan s6 20 Hz. Biét toc do truyén song trén mit nude 1a 30 cm/s. Mot duong
tron ¢ tam tai trung diém O cua AB, nam trong mit phang chira cac van giao thoa, ban kinh 3 cm.
sb diém dao dong cyc dai trén duong tron 1a

A.9. B. 14. C. 16. D. 18.
Bai 93: Trén mat nuéc nam ngang, c6 mot hinh chir nhat ABCD. Goi E, F 1a trung diém cua AD
va BC. Trén duong thiang EF dat hai ngudn dong bo S; va S, dao dong theo phuong thing dung
sao cho doan EF nam trong doan S;S, va SiE = S,F. Budc song lan tmyén trén mat nudce 1,4 cm.
Biét S;S, = 10 cm; S;B = 8 cm va S,B = 6 cm. C6 bao nhiéu diém dao dong cuc tiéu trén chu vi
cua hinh chir nhat ABCD?

A 11. B. 8. C.7 D. 10.
Bai 94: Trén mdt nuéc nam ngang, tai hai diém S, Sz cach nhau 10 cm, ngudi ta dat hai nguon
song co két hop, dao dong didu hoa theo phuong thing dimg c6 tan s6 50 Hz va luén cing pha.
Biét toc do truyén song trén mat nuwdce 1a 70 cm/s, coi bién d6 song khong déi khi truyén di. Hinh
chit nhat ABCD nam trén mat nude co canh song song véi S;S, va nhén trung diém cua S;S, lam
tam ddi xing. Biét S;B = 8 cm, S,B = 6 cm. s6 diém dao dong véi bién dé cuc dai trén dudng chu
vi hinh ch@ nhat ABCD la

A. 6. B. 8. C.12. D. 10.
Bai 95: Trong mot thi nghiém vé giao thoa song nudc, hai ngudn song két hop dao dong cung pha
dat tai hai diém A va B cach nhau 16 cm. song truyén trén mat nudc voi bude song 3 cm. Trén
doan AB, s6 diém ma tai d6 phan tr nu6e dao dong voi bién do cuc dai la:

A.9. B. 10. C. 11. D. 12.
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Bai 96: (CDb — 2014) Trong mot thi nghiém vé giao thoa song nudc, hai nguon A va B cach nhau
16 cm, dao dong diéu hoa theo phwong vudéng gbc véi mit nudc voi cing phuong trinh u =
2coslént (u tinh bang mm, t tinh bang s). Tdc do truyén song trén mat nude 1a 12 cm/s. Trén doan
AB, s diém dao dong véi bién do cuc dai 1a
A. 11, B. 20. c.21 D. 10

1.B 2.C 3.B 4.A 5.B 6.C 7.A 8.D 9.D 10.D

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

21.D 22.C 23.B 24.A 25.D 26.D 27.A 28.B 29.A 30.A

31.D 32.D 33.C 34.D 35.C 36.B 37.C 38.D 39.A 40.B

41.C 42.A 43.C 44.B 45.A 46.B 47.A 48.D 49.A 50.C

51.D 52.D 53.C 54.C 55.A 56.A 57.C 58.C 59.C 60.C

61.B 62.B 63.D 64.C 65.C 66.B 67.C 68.C 69.A 70.A

71.A 72.B 73.D 74.D 75.B 76.C 77.B 78.A 79.B 80.C

81.B 82.B 83.D 84.B 85.C 86.C 87.A 88.A 89.B 90.B

91.C 92.C 93.B 94.B 95.C 96.C

DANG 2. BAI TOAN LIEN QUAN PEN VI TRi CUC PAI CUC TIEU

1. Hai nguon déng b
1.1. Vi tri cic cue, dai cuc tiéu trén AB
Néu bai toan yéu ciu xéac dinh vi tri cyc dai cuc tiéu trén AB so v6i A thi ta datd, =y va d, =
AB —y. Do d6, d; —d, =2y — AB.
. 1 1
* Vi tri cac cyc dai: d, —d, =kh = yzzkk+§AB

. 1 1
* Vi tri c4c cyc tieu: d;. —d, =(m-0,5)A=y= E(m—O,S)?»-FEAB
Vi du 1: Trén bé mit chét long c6 hai ngudn A va B cach nhau 5,4 cm, ¢6 phuong trinh 1an luot
1a: u; = a,c0s0t cm va u, = @,c080t cm. Bude song lan truyén 2 cm. Khi di tir A d&én B, hiy céac
dinh vi tri cuc dai gan A nhét, xa A nhat va cuc dai lan tha 2.

Huong déan
Yoin = —2+2,7=0, 7(Cm)
1 1 <y<
y= E kx +EAB =k+2,7 :72,7<k<g,7y:>/:iz,71,o,1,2 Yiax = 2+2,7=4, 7(Cm)

Yy, =-1+2,7=1,7(cm)

Chu y: Chon trung diém O ciia AB lam gdc toa do, chiéu duong ciia truc tir A sang B.
Goi x la toa do cia M trén AB thi x =y — AB/2.

X
A x>0< MeOB
'\_Q'@' <0 MeOA
d, d, d, -
7\1 |X|min:E
Cuc dai thuoc AB = x =k— A
M =0
max 2
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(V6i n 1a s6 nguyén 16n nhat thoa man n < AB-0,5% )

A

Vi du 2: Trén bé‘mat chat long c6 hai nguén A va B ddng bo cach nhau 4,5 cm. Budc séng lan
truyén 1,2 cm. Diém cyc dai trén khoang OB cach O gan nhat va xa nhét lan luot 1a:

A.0,5cmval,5 cm. B.0,6cmval,8cm. C.1cmva2cm.

D.0,2cmva2cm.

Hwéng ddn
A
. i ., s X i :E
Hai nguon két hgp cung pha (O 1a cuc dai), cuc tiéu thuoc OB: x = kE N
Xoax =N
2
Vi n 1a s6 nguyén 16n thoa man n <%:g=3,75:> n=3
Xy = =0,6(m)
= 2 N = Chon B

=nZ=18

Vi du 3: Trén bé mat chat long c6 hai nguén A va B dong bd cach nhau 4,5 cm. Bude song lan
truyén 1,2 cm. Diém cyc tiéu trén khoang OB cach O gan nhit va xa nhat lan lugt 13
A.03cmva2,lcm. B.0,6cmval,8cm. C.1cmva2cm.
Hwéng ddn
Hai ngudn két hop cuing pha (O 1a cuc dai), cuc tiéu thugc OB:

A
- =-2_0,3
X i n (m)

D.0,2cmva2cm.

X=m=+=
2 4 AA
X =N+~
2 4
AB-0,5. 4,5-0,5.12

A 12

Vi n 1a s6 nguyén thoa méan: n <

=3,25=n=3

= K = n5+%:2,1(cm):> Chon B

1.2. Vi tri cac cwe dai, cuc tiéu trén Bz L AB
Chi cac duong hypebol & phia OB méi cat duong Bz. BDudng cong gan O nhat (xa B nhat) s&
cit Bz tai diém Q xa B nhat (Zya), dudng cong xa O nhat (gan B nhét) s& cit Bz tai diém P gan B

nhat (zmm): ‘
Hai diém M va N nam trén cung mot dudng nén hi¢u dudng di nhu nhau:
MA — MB = NA — NB = |22 + AB? —7 = 2|

* Hai nguén két hop cuing pha
* Cyc dai Xa B nhét (gin O nhat) &ng Véi Xmin = M/2) nén: Nz + AB? —z =2
* Cyc dai gin B nhét (xa O nhét) tng Véi Xmax = 1/2) nén: 22 + AB2 —z =\,

.. Z A1 A g AB
(v6i n 1a s6 nguyén 16n nhat thoa mann< — )

* Cuc tiéu xa B nhit (gin O nhét) ang VGi X = A/4 nén: Nz + AB? —z = 0,5
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* Cuc tidu gin B nhit (xa O nhét) (g Vi Xyex = nA/2 + 1/4 nén: \Jz2 + AB? —z = nk+%

(V&in 1a s6 nguyén 16n nhat théa man n < AB_TW)
Q
M
P z
| A0
A ’ B B
J X

Vi du 1: Trén bé mat cht long c6 hai ngudn phat song két hop A, B (AB = 16 cm) dao dong cing
bién do, clng tan s6 25 Hz, cing pha, coi bién do song khong doi. Biét toc do truyén song 1a 80
cm/s. Xét cac diém & mat chat long nam trén duong thang vudng goc véoi AB tai B, dao dong voi
bién do cuc dai, diém cach B xa nhit va gan nhit lan luot bang

A.39,6 mva3,6 cm. B. 80 cm va 1,69 cm.

C.38,4cmva 3,6 cm. D. 79,2 ecmva 1,69 cm.

Hwéng ddn

Budc song A = v/f=3,2 cm.

Cach 1:

Véi hai nguon két hop cung pha:

* Cyc dai xa B nhét (gan O nhét) ang véi X, =A/2:yz> +AB? —z =1
* Cuc dai gin B nhat (xa O nhét) ing Vi Xmax = nk nén: yz2 +AB? —z =n\

(véi n 14 sb nguyén 16n nhét thoa man n < OB = 8 =5=>n=4)
0,5, 0,532
22 +16% —z2=432=>7= 3,6(cm)= Chon C.

Cach 2:

y 5 Taioo:A(pwzg(oo—oo)=0
T T :
A(pz(o‘z_0‘1)+7(d1_d2)=§(d1_d2) o

’ TaiB:A(pB:E(lG—O):lon

* Cyc dai gan B nhét tng vai do léch . > dro-0

ha: Ap=8mn ha Ap=1= Tiéu
P ¢ y P A¢=2n=Dai
2n
ﬁ(«/162+22 —z)=8n:z:3,6(cm) d, =AB? 1 22

h dz = .

’ Ap=8r=Dai
Ap=9n=Ticu
A B—> Ap=10

* Cyc dai xa B nhét (gan oo nhat) ing véi do6 léch pha hay:
2n

E(x/mz +2' ~2)=2n.=>2=38,4(cm)= Chon C.
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Chi §: Dung may tinh Casio 570ES dé giai phuong trinh \z2 +16? —z=3,2 thi ta bim nhu
sau:

Bém: [V [ALPHAID | |al6]x* [SI=TALPHA] [ALPHAICALC]3] 2]

Bam: [SHIFT|CALC|=| s& duoc két qua x = 38,4 cm.

Vi du 2: Trén bé mat chat long ¢6 hai ngudn phét song két hop A, B (AB =16 cm) dao dong cling
bién do, cung tan s6 25 Hz, cing pha, coi bién do song khong d6i. Biét toc do truyén song 1a 80
cm/s. Xét cac diém & mat chéat long nam trén duong thiang vudng goc voi AB tai B, dao dong Vi
bién d¢ cuc tiéu, diém cach B xa nhét va gan nhét lan luot bang

A. 39,6 mva3,6 cm. C.38,4cmva 3,6 cm.
B. 80 cmva 1,69 cm. D. 79,2 cm va 1,69 cm.
Huwoéng déan

Budc song A = v/f=3,2 cm.
V6i hai ngudn két hop cung pha:

* Cyc tidu xa B nhét (gan O nhét) tng véi X, =A/4:\z? +AB? —z=0,5L
=z? =16" -2=0,5.3,2=2z=79,2(cm)

* Cyc tiéu gan B nhat (xa O nhat) tng v6i X, =nA/2+A/4: NZ* + AB? —z:nk+&

OB-x,, 8-08
05, 0,532

=z’ +16° —~z2=4.3,2+1,6 =z =1,69(cm) = Chon D.

(Véi n 1a sb nguyén 16n nhét thoa man: n < 45=n=4)

w0p ——P PA9=0 3
A Ap=n= Tiéu
Ap=2n=PDai

Ap=8r=Dai
Ap=9n=Tiéu
Ap=10

Cach 2:

) 5 Taioo:A(pwz—';T;(oo—oo)zo
T T )
A(P=((X,2—G1)+7(dl—d2)=§(dl—dz)

TaiB: Ag, :%(16—0):1%

* Cyc tiéu gan B nhat ung vai do léch pha Ap =9n hay:
2n

—(\/162+22 —z):9n:z:1,69(cm) Ap =7 hay:

3,2
2

ﬁ(\/lez +7° —z) =2n=12=79,2(cm)= Chon D.

Vi du 3: Trén bé mit chit 1ong c6 hai ngudn phat song két hop A, B (AB = 16 cm) dao dong cing
bién do, cung tan s6 25 Hz, cing pha, coi bién do song khong doi. Biét toc do truyén song 1a 80
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cm/s. Piém P & mat chat long nam trén duong thang Bz vudng goc véi AB tai B va cach B mot
khoang 12 cm. Piém dao dong véi bién d6 cuc dai nam trén Bz cach P mot doan nho nhat 1a
A.3,5cm. B. 0,8 cm. C. 16,8 cm. D. 4,8 cm.
Hwéng ddn

Budc song A = v/f=3,2 cm.

PA-PB JAB? +PB? —PB 167 +12% 12
A 32

Goi M va N 14 hai cuc dai nim gan P nhét va nim hai bén P thi:

= MA-MB =2\ = \AB? + MB? - MB = 2\ = /16° + MB? ~-MB =2.3,2

= MB :16,8(cm) = MP =MB-PB=4,8(cm)

Xét ti s6: 2,5

A B

* NA—NB =3\ < JAB? +NB? —NB =3\ <> \{6 >+ NB?—NB =33,2
= NB =8,5(cm) = MP = PB—NB =3,5(cm)

= Cuyc dai tai N gan P hon va cach P 13 3,5 cm = Chon A.
Vi du 4: Trén bé mat chat long c6 hai ngudn phat song két hop A, B (AB =16 cm) dao dong cling
bién dd, cung tan s6 20 Hz, cing pha, coi bién d6 song khong d6i. Biét tbc do truyén song 1a 70
cm/s. Piém P & mat chat long nam trén duong thang Bz vudng goc v6i AB tai B va cach B mot
khoang 12 cm. Piém dao dong véi bién d6 cuc tiéu nam trén Bz cach P mot doan nho nhat 1a

A. 9,8 cm. B. 1,7 cm. C.10,3cm. D. 0,8 cm.

Huwoéng ddn
Budc song L = v/f=3,5 cm.

2 2 2 2
et tisé: PA=PB _ JAB? +PB? —PB _N16°+12° —12 23
A A 3
Goi M va N 1a hai cuc dai nam gan P nhéat va nam hai o
bén P thi: A
— MA —MB =151 = JAB? + MB? —MB = 1,5\ "'\P/'
=416 + MB? ~-MB =1,5.3,5 TN
= MB=218(cm)= MP =MB-PB=9,8(cm)
A B

* NA-NB =25\ < vAB?+NB? —-NB =2,5\ < 16 >+NB *~NB =2,5.35

= NB =10,3(cm) =MP=PB-NB=1, 7(cm)

= CucdaitaiN gé“m P honvacichPlal,7cm = ChonB.
Vi du 5: Trong mét thi nghiém vé giao thoa séng nudc, hai nguon két hgp O; va O, cach nhau 6
cm, dao dong cung pha, cung bién do. Chon hé truc toa d6 vuong goc xOy thudéc mat nudc voi géc
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toa do 1a vi tri dat nguon O; con nguon O, nam trén truc Oy. Hai diém P va Q nam trén Ox c6 OP
= 4,5 cm va OQ = 8 cm. Biét phan tir nudc tai P khong dao dong con phan tir nude tai Q dao dong
véi bién do cuc dai. Gitra P va Q con c6 hai day cuc dai khac. Tim bude song.

A. 0,4 cm. B.2,0cm. C.25cm. D.1,1cm
Huwoéng ddn
PO, =,/(0,0,)* +(0,P)* =7,5(cm X
Tinh ra: 2 \/( ' 2) +( ' ) ( ) 1
2 2
Q0, =/(0,0,)" +(0.Q)° =10(cm) Q

Vi P 14 cuc tidu va Q 1a cuc dai va giita P va gitra Q con ¢
hai day cuc dai khac

PO, PO, = (k+0,5)1 P
{Qoz—Qol =(k-2)2
{7,5_4,5=(k+0,5)x {x:o,4(cm) 0=0, @) g
10-8=(k-2) k=7 2

= Chon A.

Vi du 6: Trong mot thi nghiém vé giao thoa song nudc, hai ngudn két hop O; va O, cach nhau 6
cm, dao dong cung pha, ciing bién do. Chon hé truc toa do vuéng goc xOy thudc mit nudc vai goe
toa @0 1a vi tri dat nguén O; con nguén O, nim trén truc Oy. Hai diém P va Q nam trén Ox c6 OP
= 4,5 cm va OQ = 8 cm. Biét phan tir nudc tai P khong dao dong con phan tir nudc tai Q dao dong
Vvé6i bién d6 cuc dai. Gitra P va Q con c6 thém 3 cuc dai. Trén doan OP, diém gan P nhit ma cac
phan tir nude dao dong véi bién do cuc tiéu cach P mot doan gan gia tri nao nhat sau day?
A.1l4cm. B.2,0cm. C.25cm. D. 3,1cm
Huwéng dén

PO, =,/(0,0,) +(O,P)* =7,5(cm
Tinh ra: 2 \/( 10,)" +(OP) (cm) AX
2 2
Q0, =/(0,0,)’ +(0,Q) =10(cm) Q
Vi P 14 cyc tiéu va Q 1a cyuc dai dong thoi trong PQ con
¢6 mot cuc dai nira nén: P
PO, —PO, = (k+0,5)%
QO2—Q01=(k—3)k N A
2
7,5-4,5=(k+0,5)A == (2
j{ (c+0.5)%_ [1.=2(em) o
10—8=(k—3)k k=10

Piém P 1a cyc tiéu ung vai hiéu duong di bang 4,5X, nén néu N 1a cyuc dai thuoc OP va gan P
nhét thi phai c6 hiéu dudng di bang 5\, tirc 1a MO, — MO, = 11,5A.

= JOM? +(0,0,)’ ~OM =11,51 = JJOM + 6” ~OM :?

= OM =3,835(cm) = PM =PO—-OM =4,5-3,835=0,665=> Chon A.

Vi du 7: Trong mot thi nghiém vé giao thoa song nudc, hai nguon két hop O; va O, dao dong ciing
pha, .cting bién d6. Chon hé truc toa d6 vudng goc xOy thudc mat nudc vai goc toa do 1a vi tri dat
ngudn O; con ngudn O, ndm trén truc Oy. Hai diém P va Q nam trén Ox ¢6 OP = 4,5 cm va OQ =
8 cm. Dich chuyén ngudn O, trén truc Oy dén vi tri sao cho goc PO,Q c6 gia tri 16n nhit thi phan
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tir nudc tai P khong dao dong con phan tir nude tai Q dao dong vai bién do cuc dai. Biét gitra P va
Q con ¢o thém 1 cuc dai. Trén doan OP, diém gan P nhat ma cac phan tir nuée dao dong vai bién
d0 cuc dai cach P mot doan la:
A. 3,733 cm. B.2,0cm. C.25cm. D. 0,767 cm.
Huwoéng dédn

tan —tan o,
Xét tan(g, — @, ) = AP, APy

1+tang,tano,
O,P
_ Q;Q_? _OQ-OP 4t cuc dai ki 1
,,QQ 0P, 0gop M o & Q
a a a

a=,/O,P.0,Q =6(cm) (BT Cb si) P

Suy ra PO, =7,5cm; QO, =10cm

Vi P 14 cyc tiéu va Q 1a cuc dai lién ké nén: N
9
{7,5—4,5=(k+0,5)x x:%(cm) 2 D
= 1
10-8=(k-1)A K_24 0=0, 0,

Diém P 1a cuc tiéu tng vai hiéu duong di bang 4,5X, nén néu N 14 cyc dai thuéc OP va gan P
nhét thi phai c6 hiéu dudng di bang 5, tirc 1a MO, — MO, = 5).

:,fONZ +(0,0,)" —~ON =51 = JON? +6> —ON :%

=0M=3, 733(cm) = PM=PO-0OM =4,5-3,733=0, 767(cm)

= Chon D.
Vi du 8: O mit chét long c6 hai ngudn két hop dat tai A va B dao dong diéu hoa, cing pha theo
phuong thing dimg. Ax 1a nira dudng thang nim & mat chat long va vudng goc v6i AB. Trén Ax
c6 nhiing diém ma cac ph?ln tor & d6 dao dong vai bién d cuc dai, trong d6 M xa A nhat, N 1a
diém ké tiép voi M, P 1a diém ké tiép v6i N. Goi Q 1a cuc tiéu trén Ax va xa A nhat. Biét MN =
22,25 cm, NP = 8,75 cm. Do dai doan QA gan nhit vé6i gia tri nao sau day?

A. 80 cm. B.4,2cm. C.2,1cm. D. 60 cm.

Huong déan
* Dt MA = X M
* Theo bai ra:

AB? + X% =L +X N

JAB? +(x~22,25)° =2 +x 22,25 P

JAB? +(x-31)" =3 +x-31

AB? =27 + 2\x A =4(cm) B o A
AB? =427 + 4)(x - 22,25) = { x =38,5(cm)
AB® = 91" +61(x —31) AB =18(cm)

* Cyc tiéu xa A nhét c6 hiéu duong di 13 0,5
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«fABZ +QA* —QA=0,5L= «flSZ +QA* -QA=0,54= QA= 80(Cm)
= Chon B.

1.3. Vi tri cic cuc dai, cuc tiéu trén x’x ||AB
Tir diéu kién cuc dai, cuc tiéu — (d; — d,) theo k hodc m

2
MA = /1A + IM? :\/(§+zj +0C?

MB =+/IBZ + IM? = (——zj2+oc:2

Hai diém M va N nim trén cing mot dudng nén hiéu dudng di nhu nhau:
2 2
MA-MB =NA-NB \/[%+z) +0C —\/(%—zj +0C? =2x

* Hai nguon két hep ciing pha:

* Cyc dai gan C nhét (gan O nhat ) ang Véi Xmin = /2 7
nén: C !M
2 2 J
[E+zj +0C? - [E—zj +0C* =
2 2 :
* Cyc dai xa C nhit (xa O nhit) (tng VOi Xmax = nA/2 O iN
nén: A 0 B
AB Y AB Y X4
\/(TJFZJ +OC2—\/(T—ZJ +0C? =nA '

(V&i n 12 s6 nguyén 16n nhét thoa man n < % )

* Cyc tiéu gan C nhét (gan O nhat) tng Vi Xmin =A/ 4 nén:

2 2
\/[%uj +OCZ—\/(%—Z) +0C? =0,51

* Cyc tiéu xa C nhét (xa O nhat) ang véi X, =nA/2+1/4 nén:

2 2
(E-FZJ +0C? — (E—zj +0C? :nk+&
2 2 2

(v&in 1a s6 nguyén 16n nhat théa méin n < W)
Vi du 1: Trong thi nghlem giao thoa véi hai nguén phat song giéng nhau tai A, B trén mat nudc.
Khoang cach hai nguon 1a AB = 16 cm. Hai song truyén di co budc song 4 cm. Trén duong thang
XX' song song véi AB, cach AB mot khoang 8 cm, goi C 1a giao diém cua xx' voi dudng trung truc
cua AB. Khoang cach ngan nhat tir C dén diém dao dong véi bién do cuc tiéu nam trén xx' 1a
A. 1,42 cm. B. 1,50 cm. C.2,15cm. D. 2,25 cm.
Huong déan
Ciach 1: Hai ngudn két hop cung pha, cuc tiéu gan C nhét (gan O nhét) ing V6i Xpin = M4:

J(B+2) +8 —\[(8-2) +8° =05
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= J(8+2)' +8° —\(8-2)° +8 =2=2=1,42(cm)= Chon A.
Cach 2:
+ Cyc tiéu gan C nhat: MA—MB =0,5)1 =2(cm)

S VIATTIME VIB 1 IM? =2 |[(8+2) +8 —[(8-2) +8 =2
=z=1,42(cm)= Chon A.

Vi du 2: Trong thi nghi¢m giao thoa véi hai ngudn phat song gidng nhau tai A, B trén mat nudc.
Khoang cach hai nguén 1a AB = 16 cm. Hai séng truyén di c6 bude séng 3 cm. Trén duong thang
XX' song song véi AB, cach AB mot khoang 8 cm, goi C 1a giao diém cua xx' voi dudng trung truc
cua AB. Khoang cach xa nhat tir C dén diém dao dong véi bién d6 cuc dai nam trén xx' la
A. 24,25 cm. B. 12,45 cm. C. 22,82 cm. D. 28,75 cm.
Huwoéng déan

Xét ti s6: % = 1; =5,3= Cuc dai gan nguon nhat c6 hiéu duong di la 5.

— MA-MB=5).= [(8+2) +8 —/(8-2)’ +8° =53
= z=22,82(cm)= Chon C.

Vi du 3: Tai hai diém A va B trén mit nudc cach nhau 8 A —0,5, OL +0,51 43
cm ¢6 hai ngudn két hop dao dong voi phuong trinh: u; D\ k1 ,.'} / C
= acos(40nt); u, = bcos(40nt), toc do truyén song trén \
mat nude 1a 30 cm/s. Xét doan thing CD = 4 cm trén d, /‘-,/
mit nue cd chung duong trung truc véi AB. Tim A T
khoang cach 16n nhat gitra CD va AB sao cho trén doan 6¢m
CD chi ¢6 3 diém dao dong vai bién do cuc dai? ‘
A.3,3cm. B. 6 cm. d .
C.8,9cm. D. 9,7 cm.

d,

2cm

"
]
]
'
.
[
[
]
[}
[}
[}
[}

Huwéng dédn

{dl =6+ x> q-d,2-Ys

SR SN 2 2 92 2 _ ~ .
N e V67 #5777 x =152 x <9,7(cm) = Chon D
N

1.4 Vi tri cac euc dai, cuc tiéu trén dwong tron duong kinh AB
* Piém M thudc cuc dai khi:

M JAB -2
MB—MAzkk%\/ABZ —.az—a=k7» AB

* Piém M thudc cyc tiéu khi: MB—MA =(m-0,5)A < AB’-a’-a=(m-0,5)1

Loi khuyén: Trong cac dé thi lién quan dén hai nguon két hop ciing pha, thuong hay lién quan
dén cuc dai, cuc tiéu gan duong trung truc nhat hoic gan cac nguon nhit. Vi vay, ta nén nhé
nhitng két qua quan trong sau day: M la cuc dai

* Nam gan trung truc nhit, néu nim vé phia A thi MB — MA = A néu ndm vé phia B thi MA —
MB = A.
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* Nam gan A nhat thi MB — MA = n) va nam gan B nhat thi MA — MB = nA.
V6i n 1a s6 nguyén 16n nhat thoa man: n < % .

Vi du 1: Trong thi nghiém giao thoa song M M

trén mat nwdc hai nguon giong hét nhau A S >

va B cach nhau 8 cm, tao ra song trén mat / \ / \
nuée Véi bude séng 2 cm. Piém M trén A B B
duong tron dudng kinh AB (khong nam trén A

trung truc cua AB) thuéc mat nuéc gan 'W “'
dudng trung truc cua AB nhét dao dong Vi

bién d6 cuc dai. M cach A mot doan nho
nhit va 16n nhat lan lugt 1

A. 4,57 cmva 6,57 cm. B. 3,29 cm va 7,29 cm.

C.5,13cmva 6,13 cm. D. 3,95 cm va 6,95 cm.

Huwoéng déan

Hai ngudn két hop cung pha, dwdng trung truc 1a cyc dai gitra, hai cuc dai gan nhat nim hai
bén duong trung truc ¢ hiéu duong di MA — MB = —A (M gan A hon) va MA — MB = (M xa A
hon).

a—+AB? —a’ = A = a—+/8 -a’ =-2=a=4,57(cm)
= Chon A.
a-\AB’-a’ =L =a-8-a’ =2=a=6,57(cm)

Vi du 2: Trong thi nghiém giao thoa séng trén mat nuéc hai nguon giéng hét nhau A va B cach
nhau 7 cm, tao ra séng trén mat nudc voi bude séng 2 cm. Piém M trén duong tron duong kinh
AB (khéng nam trén trung truc cua AB) thuoc mat nuée xa duong trung truc caa AB nhét dao
dong véi bién d6 cuc dai. M cach A mot doan nho nhat 16n nhét lan luot 1a
A. 4,57 cmva 6,57 cm. B. 0,94 cm va 6,94 cm.
C.5,13cmva 6,13 cm. D. 1,77 cm va 6,77 cm.
Huwéng ddn

Xét ti sb: % = % =3,5 =3,5 — Cuc dai gan ngudn nhét c6 hiéu duong di 1a 3.

Hai nguon két hop ciing pha, duong trung truc 1a cuc dai giira, hai cyc dai xa nhat nim hai bén
duong trung truc c¢6 higu duong di MA — MB = =31 (M gan A hon va MA — MB = 34 (M xa A

hon)
a-\JAB-a’=-3r=a-7’-a’=-6=a= 0,94(cm)
= = Chon B.
a—-yAB’-a’ =31 =a-\7"-a’ =6 =a=6,94(cm)
Vi du 3: Tai mat nuéc, hai ngudn két hop dugc dit & A va B cach nhau 68 mm, dao dong diéu hoa
cung tan sb, ciing pha, theo phuong vudng goc véi mat nuéc. Trén doan AB, hai phan tir nuéc dao
dong vai bién dg cuc dai co vi tri can béng cach nhau mét doan ngén nhat 1a 10 mm. Piém C 1a vi
tri cn bang cua phan tir & mat nudc sao cho AC L BC . Phan tir nudc ¢ C dao dong véi bién do
cuc tiéu. Khoang cach BC 16n nhat bing
A. 37,6 mm. B. 67,6 mm. C. 64,0 mm. D. 66,1 mm.
Huong déan
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Trén AB, khoang cach ngan nhat giira hai diém cuc dai la
M2 =10 mm —x =20 mm.

Xét ti s6 % = gg =3,4= Cuyc tiéu gan ngudn nhat c6

hi¢u duong di bang 2,5

CB-CA =251

Cuc tiéu tai C thoa man:
CB? +CA? = AB?

CA=CB-2,5.20
= CB=66,1(mm)= Chon D.

=
CB? +(CB-50)" =68
1.5. Vi tri cac cwe dai, cuc tiéu trén dwdng tron ban kinh AB
Ta thay MA = AB = R, tir diéu kién cuc dai cuc tiéu
cua M sé tim dugc MB theo R.
Theo dinh Iy ham s6 cosin:
AM? + AB? — MB? MB?

coso = =1- 5
2AM.AB 2R
AH = AMcosa
= i
MH = AMsina

Vi du 1: Trong hién tuong giao thoa song nuéc, hai nguén dao dong theo phwong vudng goc voi
mat nudc, cung bién dg, cung pha, cung tan sb 50 Hz dugc dat tai hai diém S; va S, cach nhau 10
cm. Téc do tmyén song trén mat nude 1a 75 cm/s. Xét cac diém trén mat nuéc thude duong tron
tam Sy, ban kinh S;S,, diém ma phan tir tai d6 dao dong vai bién do cuc tiéu cach diém S, mot
doan ngin nhat bang
A. 85 mm. B. 2,5 mm. C. 10 mm. D. 89 mm
Huwéng dén

Budc song: A = % =1,5(cm)

SsS, 10
1,5

tiéu gan S, nhat: MS; — MS; = 6,51, — MS, = MS; — 6,51 = 10 — 6,5.1,5 = 0,25 cm — Chon B.
Vi du 2: Trong hién tugng giao thoa song nudc, hai nguén két hop A, B cach nahu 20 cm dao
dong diéu hoa theo phuong thang dimg, ciing pha, ciing tan sb va tao ra séng trén mit nu'orC Vai
buée song 3em. Xét cac diém trén mat nudc thude duong tron tim A, ban kinh AB, diém nam trén
dudng tron dao dong véi bién d6 cuc dai, cach dwdng trung truc cia AB gan nhit mot khoang
bang bao nhiéu?

A. 27,75 mm. B. 26,1 mm. C. 19,76 mm. D. 32,4 mm.

Huwoéng ddn
Diém M 1a cyc dai gan duong trung tryc nhat thi MA — MB =1 — MB = 17 cm
AM? + AB? — MB’ MB’®

coso = =1-——=0,63875= AH = AMcosa =12,775(cm/s)
2AM.AB 2R

Xét ti sb:

=6,67 = Cac cuc tiéu gan ngudn nhét c6 hiéu duong di 1a 6,5 va cuc
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= MJ=0H=AH-AO0=12,7758-10=2,775(cm) = Chon A

Vi du 3: Trén miat nuéc, hai nguon két hop A, B cach nhau 20 cm dao dong dicu hoa cling pha, tao
ra song c6 bude soéng 3 cm. Xét cac diém trén mit nuéc thude dudng tron tim A, ban kinh AB,
diém nam trén dudng tron dao dong voi bién do cuc dai cach xa duong trung truc caa AB nhat mot
khoang bang bao nhiéu?
A.34,5cm. B. 26,1 cm. C. 21,7 cm. D. 19,7 cm.
Hwéng ddn

Xét ti s6: % = 2—; =6,67 = Cac cuc dai gan nguon nhat
¢6 hiéu duong di 1a 6). . )

biém M phai 1a cuc dai gan A nhat nén: MB — MA = 6\
— MB = 38(cm)

2 2 2
_ AM* + AB° - MB ~0,95
2AM.AB
MH = MBcosa = 36,1(cm)= MI = MH-0OB = 26,1(cm)

= Chon B

Chu y: Piém trén duong tron tim A ban kinh AB cach dwong thang AB gan nhét thi phai nam
vé phia B va xa nhét thi phai nim vé& phia A.

cosa

M :

Vi du 4: Trong hién tuong giao thoa séng nuéc, hai ngudn A, B cach nhau 20 cm dao dong cung
bién d0, cung pha, cung tan s6 50 Hz. Tdc do truyén song trén mat nude 1a 1,5m/s. Xét cac diém
trén mat nudc thuoc duong tron tim A, ban kinh AB, diém dao dong voi bién do cuc dai cach
duodng thing AB mot doan gan nhit mot doan bang bao nhiéu?
A. 18,67 mm. B. 17,96 mm. C. 19,97 mm. D. 15,39 mm.
Huong déan

Vv
Budce song: A = T =39cm

Xét ti s6: %:Q:&m: Céc cyuc dai gan ngudn

nhét ¢ hiéu dudng di 1a 6X. Diém M phai 1a cuc dai gan
B nhét nén: MA—MB =61 = MB=2(cm)
2 2 2
cosq = 2B HAM -MB" _ 595
2AM.AB
NH = AN.sina. = AN.A/1—cos? o =20.4/1—0,995% =1, 997(cm) = Chon C.

Vi du 5: Trong hién tuong giao thoa song nuéc, hai nguon A, B cach nhau 20 cm dao dong cing
bién dg, cung pha, tao ra séng cé budc song 3 cm. Xét cac di€m trén mat nudc thudc duong tron
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tdm A, ban kinh AB, dao dong véi bién d6 cuc dai cach duong thang AB mot doan xa nhat mot
doan bang bao nhiéu?

A. 11,87 cm. B. 19,97 cm. C. 19,76 cm. D. 10,9 cm.

Hwéng ddn

Tir A dyung duong vudng goc voi AB cit duong tron tai M
( M‘BzAB\E ) M'B - M’A ~8,28cm ~ 2,76\ suy ra Tai
M’ khéng phai cuc dai, cuc tiéu.

Ta tinh hiéu dudng di tai A: AB—AA=20cm = 6,67\>
2,761 ‘ , ‘

Cuc dai qua M. xa AB nhit thi cling gan M’ nhat (3A gan
2,76\ hon 2)):

MB — MA =3\ — MB =29 cm.
AB? + MB? —-MA? _ 207 + 292 — 207

2MB.AB 22920

MH = MB.sin o = MBA/1—cos® a. = 29y1-0,725% ~19,97(cm)=> Chon B,

Vi du 6: Trong hién tuong giao thoa soéng nudc, hai ngudn A, B cach nhau 20 ¢cm dao dong cung
bién d6, cung pha, tao ra séng c6 bude song 3 cm. Xét cac diém trén mat nudc thude duong tron
tam A, ban kinh AB, dao dong véi bién d6 cuc tiéu cach dudng thing AB mot doan xa nhat mot
doan bang bao nhiéu?

A. 11,87 cm. B. 19,97 cm. C. 19,76 cm. D. 10,9 cm.

Huwoéng ddn

Theo két qua cua bai trén, cyc tiéu gan M nhét (xa AB nhat), ing voi hiéu duong di (2,57, gan

2,767 hon 3,57): MB — MA =2,5, — MB = 27,5 cm.
AB? + MB* —MA? 20° +27,5* - 20°
cosa = =
2.MA.MB 2.17,5.20

MH = MB.sin o. = MBA/1-c0s? o = 27,5.«{1—0, 6875° ~19,97(cm) = Chon B.

2. Hai ngudn khéng déng b
2.1. Vi tri cac cwe, dai cuc tiéu trén AB

Néu bai toan yéu ciu xac dinh vi tri cuc dai cuc tiéu trén AB so v6i A thi ta datd, =y va d, =
AB —y. Do d6, d; —d, = 2y — AB.

* Vi tri cac cwe dai:

coso = =0,725

=0,6875

Hai ngudn két hop nguoc pha: d, —d, =(k-0,5)A = y=%(k—0,5)%+%AB

Hai nguon két hop batky: A =(o, —O(l)-i-%(dl —d,)=k2n

oyt iags BT,
2 2 47

* Vi tri cdc cuc tiéu:

Hai ngudn két hop nguoc pha: d, —d, =mA =y = %m?wr%AB

Hai ngudn két hop batky: A =(a, —O(l)-i-%(dl -d,)=(2m-1)=n
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Sy=t(m-05)n+iABs B,
2 2 4x

Ta chi xét truong hop —2n <o, —a, <27
Vi du 1: Trén bé mat chat long ¢6 hai nguoén A va B cach nhau 5,4 cm, c6 phuong trinh 1an luot
la: u; = a;c08(w + o) cm va u, = 8,05 ® t cm. Bude song lan truyén 2 cm. Khi di tir A dén B, hay
céc dinh vi tri cuc dai gin A nhat, xa A nhét va cuc dai lan thir 2.
Xét cac truong hop:

1) a=-xdoa=n/2

Hwéng ddn
Yoin =—2+2,2=0,2(cm)
0<y<AB

1 1
1) y= E(k -0,5)A +§AB =K+2,2—5am o153 Yo =3+2,2=5,2(cm)
y, ==1+2,2=12(cm)

2) y=— k)\. + ; AB+Z2—% 4n Yo =k+ 2,95 :>—2,2<k<3?;i><kA:B—2;—1,0,1,2,3
Yonin =—2+2,95=0,95(cm)
Yimax = 2+2,95=14,95(cm)
Yy, =-1+2,95=1,945(cm)

Vi du 2: Trén miat nude cd hai ngudn A, B cach nhau 8 cm dao dong cung phuong, phét ra hai
song két hep véi bude song 4 cm. Ngudn B sém pha hon ngudn A 1a /2. Diém cyc tiéu trén AO
cach A gan nhit va xa nhat lan luot 1a

A.0,5cmva6,5cm. C.1,5cmva3,5 cm.
B.0,5cmva 2,5 cm. D.1,5cmva2,5cm.
Huwéng dén
X
A X>0<MeOB
'\_p@' x <0< MeOA
d, d, d-
1 1 0-n/2

4=2m+2,5

yzlleABJ,uX:_
2 2 4n 2

0<y<AO=4cm Ymin = 2(_1) +2,5=0, S(m) Ch B
=-1,25<m<0,75=>m=-1,0 _ _ = ()n
Yo = 2.0+2,5=2,5(cm)
Chui y: Chon trung diém O ciia AB lam gdc toa do, chiéu duong cia truc tir A sang B
Goi x la toa do cia M trén AB thi x =y — AB/2
* Hai ngudn két hop nguoc pha (O 14 cuc tiéu)

(m—0,5)4+§.8+

.
Cue dai thuoc AB = x = k= + 2 4
2" 4 A A
Xmax:n_+_
2" a
(V6 n 13 sé nguyén 16n nhét thoa man n < w)
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A

Xoin ==

-z R ) A 2
Cuc tiéu thuoc AB: = x = me N
Xmax =n_—
2

(V&i n 12 s6 nguyén 16n nhét thoa man n < % )

* Hai ngudn két hop bt ki (cuc dai giita dich vé phia nguon tré pha hon mot doan
A

Ax =(a, —a, )E

+ AX>0: Nam vé phia ngudi 2:
+ AX <0 : Nam vé phia ngudn 1

:>x=%k%+u7»

T
x| = 4% Aneua, > o,
min T
. 1 o, — 0, Aoy —a,
Cuc dai thuoc AB = x = —Kh+———2% 1| [x| ==+—"—Zkneua, <a,
2 TC min 2 4.7.c
A
|X|max :lxlrnin +nE
/e A A r £ 2 ~ OB—le_
Vi n 1a s0 nguyén 16n nhat théa man n < ———m0
0,51
Cuc tidu thuoc AB = x = %m?wwk
7
X =172 "% neua, > a, +7
min 47[
Ao o, —T
=X =Z+2—2—Aneuo, <a,+n
me2 4r
A
|X|max :lxlmin +n§
,e N A ~ I J4 , ~ OB—le_
Véin 12 s6 nguyén 16n nhat théa man n < Tkmm

Vi du 3: Trén bé mit nuée c6 hai ngudn két hop A va B nguoc pha cach nhau 6 cm. Bude séng
lan truyén 1,5 cm. Biém cuc dai trén khoang OB cach O gan nhat va xa hat lan luot la

A. 0,75 cm va 2,25 cm. C. 0,375 cmva 1,875 cm.
B. 0,375 cmva 1,5 cm. D. 0,375 cm va 2,625 cm.
Hwéng déan
Hai nguon két hgp nguoc pha (O 1a cuc tiéu) cuc dai thuoc OB:
A
Xpin = — =0,375(cm)
x=k&+& 4
2 4 AA
Xy =N =+~
2 4
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OB-X,, 3-0,375
0,51 0,5.1,5

V6i n 1a s6 nguyén 16n nhat thoa man n <

=35=>n=3

= X = n%+%=2,625(m):> Chon D.

Vi du 4: Trén bé mit nude c6 hai nguon két hop A va B nguoc pha cach nhau 6 cm. Budc séng
lan truyén 1,5 cm. Diém cyc tiéu trén khoang OB cach O gan nhét va xa nhat lan luot 1a

A. 0,75 cm va 2,25 cm. B.0,75cmva3 cm.
C.0,375cmva 1,875 cm. D. 0,375 cm va 2,625 cm.
Hwéng ddn
A
X =—=0,75(cm
3 [Xmn =3 0,75(cm)

Hai ngudn két hop ngugc pha (O 1 cuc tiéu) cyc dai thuoc OB: x = kE
Xoax = N+ X
2

m

OB-x,, 3-0,75 _

Vi n 1a s6 nguyén 16n nhat thoa man n < = =3=>n=2
0,51 0,5.1,5
= X, :n%+%:2.%+0,75:2,25(cm):> Chon A.

Vi du 5: Trén bé mat nuée ¢ hai nguon két hop A va B cach nhau 6 cm, dao dong theo phuong
thang dung véi phuong trinh us = 4cos(mt + 7/6) cm, ug = 4cos(nt + 21/3) cm. Budc séng lan
truyén 1,5 cm. Diém cuc dai trén khoang OB cach O gin nhit va xa nhat lan luot 1a

A.0,75 cmva 2,25 cm. B. 0,1875 cm va 2,4375 cm.
C.0,5625 cm va 2,8125 cm. D. 0,375 cm va 2,625 cm.
Huoéng dén

Hai ngudn két hop bit ki (cuc dai giira dich vé phia ngudn A tré pha hon):
Cuc dai thuéc OB:

_&+a1—a2x:£+n/6—2n/3

1 a;, —o Xmm_Z 47 2 4r
X==kh+21—22)
2 T

.1,5=0,5625(cm)

OB-X,,, 3-0,5625

V6i n 1a s6 nguyén 16n nhat thoa man: n < =
0,51 0,5.1,5

=3,25=>n=3

= Ky = n%+xmirl =3.%+0,5625 =2,8125(cm)= Chon C

Vi du 6: Trén bé mat nudce c6 hai ngudn két hgp A va B cach nhau 6 cm, dao dong theo phuong
thang ding véi phuong trinh up = 4cos(mt + 7/6) cm, ug = 4cos(nt + 271/3) cm. Bude song lan
truyén 1,5 cm. Diém cyc tiéu trén khoang OB cach O gan nhét va xa nhat lan luot 1a

A. 0,75 cmva 2,25 cm. B. 0,1875 cm va 2,4375 cm.
C. 0,5625 cmva 2,8125 cm. D. 0,375 cm va 2,625 cm.
Huong déan

Hai ngudn két hop bat ki, cuc tiéu thuoc OB:

o —a, -7
1 o —o— g || Xmin = 2 Aneuao, >, +m
X=—mi+—21—2 ) T
2 4n A oo—o,—m
Xpin = = +—————Aneuo, <o, +7
2 ‘i
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V6i n 1a sb nguyén 16n nhat thoa man: n < —OB_ Xinin
0,5A
Xmin = &+w7\f = 0,1875(Cm)
2 4r

Theo s6 liéu bai toan:
0 liéu bai toan < OB-X,, 3-0,1875

0,5A 0,5.1,5

n =3,75=>n=3

= X = n%+ Xoin = 3.%+0,1875 =2,4375(cm)= Chon B
Vi du 7: Trén bé mit nude co hai nguon két hop A va B cach nhau 10 cm, dao dong theo phuong
thang dung véi phuong trinh ua = a;cos(40mt) cm, ug = acos(40nt — 1/3) cm. Toe do truyén song
40 cr/s. Diém dao dong vai bién do cuc dai trén AB cach A mot khoang 16n nhét béng

A. 8,16 cm B. 9,44 cm. C. 9,17 cm. D. 9,66 cm.

Huwoéng déan

Ta nhan thiy: MB = AB — MA = 10 — MA;

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

D6 léch pha hai song két hop tai M trén doan AB:

Ag =(at, —a1\)+%(MA— MB) = —g+n(2MA—10)

Piém M cyc dai néu Ap = k.2n = MA = k+%1(cm)

Diém M gan B nhat) ing vaéi k 1a s6 nguyén 16n nhét thoa man:
MA = k+%l(cm)< AB=k<4,8=k=4=MA=9,17(cm)= ChonC.

2.2. Vi tri cac cue dai, cuc tiéu trén Bz | AB

Cach 1:

Chi cac duong hypebol & phia OB méi cit duong Bz. Pudng cong gan O nhit (xa B nhét) s&
cét Bz tai diém Q xa B nhit (Zma), duong cong xa O nhit (gin B nhat) s& cit Bz tai diém P gan B
nhét (Zomn).

Q

B
A/ 3 A .

Hai diém M va N nam trén cung mdt duong nén hi€u duong di nhu nhau:

MA—MB = NA - NB < |22 + AB? — 7 = 2]
Hai ngudn két hop ngwoc pha

*Cuc dai xa B nhit (gan O nhat) tng véi X, = % N2+ AB? —z=0,51

* Cuc dai gan B nhét (xa O nhét) tng véi X, = n%+%: N2 +AB? —z = nx+%
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AB—0,57»)
A

* Cyc tiéu xa B nht (gan O nhét) ang v6i x, =A/2:z° +AB* —z=1.

(Vi n 1a sb nguyén 16n nhit théa mén n <

* Cyc tiéu gan B nhit (xa O nhét) tng véi x,, =ni/2:z° + AB* =z =ni
AB-0,5A\ )

(véi n 1a s6 nguyén 16n nhat théa mén n < .

Hai nguon két hop bt ki

Diéu kién cyc dai: Ap= (o, —oz1)+2—7:c(dl -d,)=k2n=d, —d, theo k

biéu kién cuc ticu: Ap=(a, —a1)+2—f(dl—d2):(2m+l)n: d, —d, theom

k = kmin 'kmax

m=m m

min ? """ "max

Diéu ki¢n thuoc OB (trt Bva 0) : 0<d, —d, < AB :{

+Gan B (xa O nhat): Vx* +AB* -x=(d,—d,)
+Gan B (xa O nhat: VX* +AB® —x =(d,-d,)

Do léch pha cia hai song két hop: A =(o, —oc1)+%(d1 -d,)

+Tai 0:Ag, =(a, —ocl)+2—>zt(oo—oo):(oc2 -oy)

21AB
A
Cuc dai thugc Bz thoa man: Ag, < Ap=Kk2n <A@z = K,;, <K<K,

min —

+Tai B: Ag, :(az—a1)+2—;(AB—O):(a2—al)+

+ Cyc dai gan B nhat thi: Ap=kK,;,.2rhay (o, —a1)+%(x/ABZ +2° - Z) =K, -2

+ Cyc dai xa B nht thi: Ap =K_,.2rhay(a, —al)+%(\/ABZ +2° —Z) =K, 2T

Cuec tiéu thudc Bz théa mén:

Ap, <Ap=(2m+D)n <A@y =m  <m<m . 2

min

+ Cuc tiéu gan B nhét thi: Ap=(2m,;, +1)n hay
(o, —(xl)+%(\/ABz 77 ~2)=(2m,, +D)
+ Cuyc dai xa B nhat thi Ag =(2m,,, +1)rhay

((12—(11)+%(fo82+22 —z):(meaX +1)m A B

Vi du 1: Trén mit thoang cua mot chat long c6 hai nguon A, B cach nhau 3 cm dao dong cing
phuong, nguoc pha, phat ra hai séng két hop véi bude song 1 cm. Tai mot diém Q ndm trén duong
thé“ing qua B, vudng goc v6i AB cach B mét doan z. Néu Q nim trén van cuc dai thi thi z c6 gia tri
Ién nhat va nho nhét lan luot 1a

A.4cmva 1,25 cm. B. 8,75 cmva 0,55 cm.

58



FACEBOOK: VAT LY THAY TRUONG

C.8,75cmva 1,25 cm. D.4 cmva 0,55 cm.
Huwoéng dédn
Cach 1:

Ap=(o, —ocl)+%(\iABz +2° —Z):n+2—ln(dl—d2)
+Tai 00:A@, =TE+2—:ZT(OO—OO)=TC

. 2n
+ Tai B: A(p:n+T(3—0):

w0y ——Pp OAp=0
A Ap=2n=Dai
Ap=3n=Ticu

Ag =5n=Dai
Ap=6n=Tiéu
B— § Ao=Tn

* Cyuc dai gan B nhét thi Ag=6n hayn+T(\/32 +7° —z) =6r=2z=0,55(cm)

* Cyc dai xa B nhit thi Ag=2m: n+2—1n(\/§2?—z) =2n=z=8,75(cm)

Cach 2: V6i hai nguon két hop nguoc pha:

* Cyc dai xa B nhat (gan O nhét) ang véi X, =A/4: JZ2 +AB? —z=0,51
z°+3 -z=0,51=2=8,75(cm)

* Cuc dai gan B nhét (xa O nhét) ang véi X, =nA+A/4:

7% + AB? —z:nk+%

(v6i n 14 s6 nguyén 16n nhat théa man n < ABO_SC;LSX = 3_10'5 =25=>n=2

2’ +16° —z=2.1+0,5=2=0,55(cm) = Chon B

Vi du 2: Trén mit thoang ctia mot chét long c6 hai nguon A, B cach nhau 3cm dao dong cung
phuong, nguoc pha phét ra hai song két hop véi budce song 1 cm. Tai mot diém Q nam trén dudng
thing qua B, vudng goc voi AB cach B mot doan z. Néu Q tri I6n nhét va nho nhit lan luot 1a

A.4cmva 1,25 cm. B. 8,75 cmva 0,55 cm.
C.8,75cmva 1,25 cm. D.4cmva 0,55 cm.
Huwoéng ddn
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A(p:(ocz—ocl)+%(dl—dz) g A= Snm Dy

Ap=3n=>Tiéu

i 2 _ 2, 2
+Tal OOZA(pwszr—ﬂ(oo_oo):n d, =VAB’ +z L
1 ’ Ap=5t=Dai
27 Ap=6n=Tiéu
+Tai B: Ag, = n+T(3—O) =7 A E—> $A¢=Tn

+ Cuyc tiéu gan B nhit thi A =5m, hayn+2—ln(x,’32 +2° —z) =5n=2z=125(cm)

+ Cuyc tiéu xa B nhit thi A =3, hayn+%(\/32 +2° —z) =3n=z=4(cm)

— Chon A.
Cich 2: Vi hai nguon két hop nguoc pha:

* Cyc tidu xa B nhét (gin O nhét) Gng véi X, =A/2:z%> +AB? —z =2
=>VZ*+3 —z=1=z=4(cm)

* Cyc tiéu gan B nhat (xa O nhat) tng véi X, =nA/2:yz> + AB* —z =ni

. . . AB
(vdin 1a s6 nguyén 16n nhat théa man n < o % =3=>n=2

=z +16° —z=2.1=2z=1,25(cm)= Chon A.

Vi du 3: Trén mat nudc ¢ hai ngudn A va B cach nhau 5,4 cm, c6 phuong trinh 1an lugt 13: u; =
acos(ot + ) cm va u, = acos(ot + m/2) cm. Budce song lan truyén 2 cm. Tai mot diém P trén mat
chit 16ng nim trén nira dudng thang B oo qua B, vudng goc v6i AB cach B mot doan z, dao dong
cuc tiéu. Goi zo gia tri nho nhét ciia z va goi n 13 tong s cuc tiéu trén doan B oo . Chon cac phuong
an dung.

A.n=3. B. zp =2,42cm. C. z,=0,99cm. D.n=2.

Huwoéng ddn
Cich 1: D6 léch pha cta hai song két hop:

2 2
A(p:(ocz—al)+7n(dl—d2)=(g—nj+?n(dl—d2)

+ Tai 00: A, :(g—nj+2—2n(oo—oo)=—0,5n

+Tai B: Ag, :(g—nj+2—2"(5,4—0)=4,9n

Ap=-0,5n

0y —P .
A Ap=0= Dagi
Ap=n= Tiéu

A¢ =3n=Tiéu
Ap=4n=Dai
B—> Ap=4,91

A

*Cuyc tiéu gan B nhit thi Ao =3n , hay
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(g_n}%”"(«/sﬁ +27~7) =3t =>2=2,42(cm)

* S cyc tiéu trén BM thoa man: A, < A= (2m —l)Tc <Apz; =0,25<m< 2,95
=>m=12=n=2= ChonB,D.
Cach 2: Diéu kién cuc tiéu

Ap=(a, —al)+2—;(d1 -d,)=(2m+1)n=d, —d, =2m+15(cm)

Diéu kién thuoc khoang OB: 0<d, —d, <AB=-0,75<m<195=m=0, 1

min  max

— C6 hai gia tri ciia m nén c6 2 cyc tiéu, P nam gan B nhat (xa O nhat):
X2 +5,4 —x =(d, -d,) . =2.1+15=x=~2,42(cm)= Chon B, D.

Vi du 4: Trén mit nude c¢6 hai ngudn A va B cach nhau 5,4 cm, c¢6 phwong trinh lan luot 1a: u, =
acos(ot + ) cm va u, = acos(ot + m/2) cm. Budc song lan truyén 2 cm. Tai mot diém P trén mit
chat 1ong nam trén nira duong thang B oo qua B, vudng goc v6i AB cach B mot doan z, dao dong
cuc dai. Goi zq gia tri nho nhit cua z va goi n 14 tong sé cuc tiéu trén doan B oo . Chon cac phuong
an dang. Chon céac phuong an dung.

A.n=3. B. zg=2,42cm. C. z,=0,99cm. D. n=2.

Huwoéng dan
Cach 1: D6 Iéch pha cua hai song két hop:

2n T 2n
Ap=(a, _al)"'T(dl_dz):(E_nj"'?(dl_dz)

+ Tai ©: Ao, :(g—nj+2—2n(oo—oo):—0,5n

+ Tai B: Agy :(g—nj+2—2n(5,4—0)=4,97t

o > Agp=-0,5n .
A Ap=0= Dagi
Ap=n= Ticu

Ap=3n :>Tié}l
Ap=4n=Dai
B _> A(|) = 4, 97‘C

A

Cuc dai gan B nhit thi Ap=4n hay: (g—nj+2—2n(\/5, 4% 4 7° —z) =4n=2=0,99(cm)

* S cuc dai trén BM thoa man:
Ap, <Ap=k2n<Apy =>-0,25<k<2,45=k=0,1,2=n=3= Chon A,C.
Cach 2: Diéu kién cuc dai:

A =(a, -a1)+2_;°(dl_d2): k2 = d, —d, = 2k +0,5(cm)

Diéu kién thuoc khoang OB: 0<d, —d, <AB=-0,25<m<2,45=>m= 0,1, 2

min max
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Suy ra c6 ba gia tri cia k nén ¢6 3 cuc dai
P ndm gan B nhat (xa O nhat)

V22 +54% —z=(d,~d,) =22+0,5=>2~0,99(cm)= Chon A, C
Vi du 5: C6 hai ngudn dao dong két hop nguoc pha A va B trén mat nudc cach nhau 10,5 cm.
Budc song lan truyén trén mat nude 1a 1,4 cm. Xem bién do cua song khong doi trong qué trinh
truyén di. Diém M trén mat nudc thude duong thing By vudng goc voi AB tai B va cach A mot
khoang 15 cm. Piém dao dong cuc dai trén BM cach M mot khoang nho nhét 1a

A.1,91cm. B. 8,8 cm. C. 3,94 cm. D. 2,87 cm.
Huwoéng dédn
M > Ap=7,14n
A Ap=8r=Da3i
b Ap=9n=Tieu
d, = VAB? + 2*
d,=z
2 Ap=14n=Dai
Ap =151 =Tiéu
A B—> Ap =161

Tinh: MB =JMAZ —AB? ~10,71 (cm)

Do léch pha cua hai song két hop: Ag =(a, —ocl)+%(d1 -d,)

4

Tai M: Ag,, = n+12—’;(15—1o,71) =7,14n

Tai B: Agg :n+f—3(10,5—0):16n

Cuc dai thuoc MB thoa man: 7,14n<A@=Kk.2n<16m va va cuc dai gan M nhit thi

A@:8nhayn+12—2(\f10,52 +7° —z) =8n=2z=8,8(cm)

=PM=10,71-z=1,91(cm)=> Chon A.
Vi du 6: C6 hai nguon dao dong két hop S;va S, trén mat nude cach nhau 8 cm co phuong trinh
dao dong lan luot 14 ug; = 2cos(10mt — w/4) (mm) va us, = 2cos(10mt + 1/4) (mm). Tde do truyen
song trén mat nude 1a 10 cm/s. Xem bién d6 cia song khong ddi trong qué trinh truyén di. Diém M
trén mat nudc cach S; 14 SsM = 10 cm va S, 1a S,M = 6 cm. Piém dao dong cuc dai trén khoang
S,M céach S, mét doan 16n nhét 1a

A. 3,07 cm. B. 2,33 cm. C. 3,57 cm. D.6cm.

Hwéng déan

My — Ap=4,5n »
Ap=5n=Ti€u
Ap=6r=Dai

Ap=Tn 3Tiél}
Ap=8rn= Dai
Ap=8,51
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Budc song: A = v/f=2 cm.
Do léch pha cuia hai song két hop:

2
A(P:(Ovz _al)-’_Tn(dl_dZ)

n/2

TaiM:A(pM—g 22"(10 6)=4,5n

Tai B: Ag, = ’2‘+@(8 0)=8,5n

Cuc dai thugc MB thoa man: 4,5t1<Ap<85nt va va cuc dai gin M nhit thi

AQ = 6nhay%+2—2n(x/82 +2° —z) =6n=>2z~3,07(cm)= Chon A.

Vi du 7: C6 hai ngudn dao dong két hop A va B trén mit nudc cach nhau 13 cm c6 phwong trinh
dao d6ng lan luot 13 ua = acos(ot + n/2) (mm) va ug = aCOS(cot 7/6) (cm). Bude song lan truyén
trén mat nudce 1a 2 cm. Xem bién d6 cua song khong ddi trong qué trinh truyén di. Diém M trén
mit nuée thuge duong thang Bz vudng goc voi AB tai B va cach A mot khoang 20 cm. Piém dao
dong cuc dai trén AM cach M mot khoang nho nhét 1a

A. 0,54 cm. B. 0,33 cm. C.3,74cm. D. 1,03 cm.
Hwéng ddn
M
P
15,2cm
49,46
A 13cm B
271

Do léch pha cua hai song két hop: Ap = (o, —a, )+

—2n/3

T(dl_dZ)

Tai M : A(pM=—2; 22“(20 15,2) = 4,131

Tai A: A@A:—z—;+2—2n(0 13)=-13,67x

Cuc dai thuoc MB théoa min: Cyc dai trén AM théoa man diéu kién:
—13,671 < Ap = k.21 < 4,13n va cuc dai P gan M nhét thi A = 4rhay

_2m 2T (pA_PB)=4n= PB=PA-3(1)
2 3

Ap dung dinh Ii ham s cosin cho tam giac PAB: PB® = PA? +13% — 2PA.13.c0s49, 46° (2)
Thay (1) vao (2) ta dugc: PA= 19,46 cm — PM = AM — PA = 0,54 cm — Chon A.
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Vi du 8: Trong mot thi nghiém vé giao thoa song nudc, hai
nguon két hop O; va O, cach nhau 6 cm, dao dong nguoc pha,
cung bién do. Chon h¢ truc toa d6 vudng goc xOy thuoc mat
nuéc véi goc toa do 1a vi tri dat nguon O, con nguén O, nam  Q
trén truc Oy. Hai diém P va Q ndm trén Ox c6 OP =4,5 cm va
OQ = 8 cm. Biét phan tir nu6c tai P va tai Q khong dao dong.
Gitra P va Q chi c6 mot cyc dai. Tim budce song. P
A.3,4cm. B.2,0cm. C.25cm. D.1,0cm.

X A

\4

Huwoéng ddn
PO, = \/(oloz )’ +(0,P)’ =7,5(cm)

QP, =(0,0,)’ +(0,Q)° =10(cm)

Vi P va Q la hai cyc tiéu va lién k& (giao thoa véi hai ngudn két hop nguoc pha) nén:
{PO2 -PO, =ki {7,5—4,5 =kr {k =1(cm)
s

Tinh ra:

= = = Chon D.

QOZ—Qolz(k— 10—8=(k—1)7» k=6

Vi du 9: Trong mot thi nghiém vé giao thoa séng nudc, hai ngudn két hop O; va O, cach nhau 6
cm, dao dong nguoc pha, cung bién dg. Chon hé truc toa d¢ vudng goc xOy thudc mat nudc voi
gc toa do 1a vi tri dat ngudn O; con ngu(“)ﬂ O, nam trén truc Oy. Hai diém P va Q nam trén Ox co
OP =4,5 cm va OQ = 8 cm. Biét phan tir nuéc tai P va tai Q khong dao dong. Gitra P va Q chi c6
hai cyc dai. Trén doan OP, diém gan P nhit ma cac phan tir nuéc dao dong véi bién do cuc tiéu
cach P mot doan gan gia tri nao nhit sau day?

A.1l4cm. B.2,0cm. C.3,5cm. D.3,1cm.
Huwoéng ddn
Tinh ra:
2 2 AX
PO, =(0,0,)’ +(0,P)’ =7,5(cm) 0
QP, =4/(0,0,) +(0,Q) =10(cm)
Vi P va Q 14 hai cyc tiéu va trong khoang PQ c6 hai cyc
dai (giao thoa véi hai nguon két hgp nguocC pha) nén
PO, - PO, = ki M
Q0,-Q0, = (k—Z)X
7,5-5,5=kA A=0,5 =
= = 0=0, OZ Y
10-8=(k-2)1  |k=6

Piém P 1a cuc tiéu ung voi hiéu duong di bang 6X nén néu M 1a cuc tiéu thudc doan OP va gan P
nhat thi phai c6 hiéu duong di bang 7\ tirc A MO, — MO, = 7A

J(OMY’ +(0,0,)’ ~OM =73, = JOM? + 6% ~OM =3,5=> OM =3,39(cm)

=PM=PO-0OM=4,5-3,39=111cm= Chon A.
Vi du 10: Trong mot thi nghiém vé giao thoa song nudc, hai nguon két hop O; va O, dao dong
nguoc pha, cung bién d§. Chon hé truc toa d6 vuong goc xOy thudéc mat nude voi géc toa do la vi
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tri dat nguon O; con nguon O, nam trén tryc Oy. Hai diém P va Q nam trén Ox c¢6 OP =4,5 cm va
0Q = 8 cm. Dich chuyén nguon O, trén truc Oy dén vi tri sao cho goc PO,Q ¢6 gid tri I6n nhét thi
phﬁn to nuac tai P va Q khong dao ddng. Biét gitta P va Q chi co6 mét cyc dai. Trén doan OP,
diém gén P nhét ma céc phﬁn t& nude dao dong voi bién do cyc dai cach P mdt doan la:
A. 3,45 cm. B. 2,00 cm. C. 2,50 cm. D. 1,11 cm.
Huwoéng dédn

tan, —tan g,

tan(o, _(Pl):1+tan @, tan@, X

0Q_op Q

0,Q-0,P -
= 1+a0£ . & _ a+1ng.61P dat cyc dai khi .
a a a
a=, fOlP.OlQ =6(cm) (BDT Cosi) N
Suy ra, PO, = 7,5 cm va QO, =10 cm. & \
0=0, 1 o, Vv

Vi P 1a cuc tiéu va Q 1a cuc dai lién ké (giao thoa véi hai ngudn két hop ngugc pha) nén:
PO, =PO, =7,5-4,5=KkA k:l(cm)
=
QO0, -Q0, =10-8=(k-1)x k=3

Piém P 1a cyuc tiéu tng vai hiéu duong di 3\ nén cuc dai N trén OP gan P nhit c¢6 hiéu duong
di

NO, —NO, =3,5L = +/ON* +a* ~ON = 3,5}
= /ON? +6° —ON=35.1=0N=339(cm)=PN=PO-ON=111= Chon D.

2.3. Vi tri cac cwe dai, cuc tiéu trén xX’x || AB
Tur diéu kién cuc dal, cuc tieu — (d; — dy) theo k hodc m.

2
X
MA = \IAZ + IM? :\/(%+zj +0C? c M

2
MB = +/IB? + IM? =\/[£+zj +0C?
2 0]

Hai diém M va N nam trén cling mot duong nén A
hiéu duong di nhu nhau:

e

w

2 2
MA-MB-NA-NB < \/(%+zj +OC2—\/£%—Z) +0C? =2x

* Hai ngudn két hep ngwoc pha
* Cuc dai gan C nhét (gan O nhat) tng voi X, =A/4:

2 2
\/{%+zj +OC2—\/(%—ZJ +0C? =0,51

* Cyc dai xa C nhit (xa O nhat) tng v6i X, =n\/2+A/4 nén:
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2 2
(E-FZJ +0C? - [E—zj +0C? :nk+&
2 2 2

AB-0,5\ )

* Cuc tiéu gan C nhat (gan O nhat) ang véi X, =A/2:

2 2
J[%ﬁqj +OC2_\/[%_ZJ +0C? =4

* Cyc tiéu xa C nhat (xa O nhat) tng Vi Xmax = nA/2 nén:

2 2
\/(%+z) +OC2—\/(%—ZJ +0C* =n)

(v&in 1a s6 nguyén 16n nhat théa mén n < AB ).
A

(véi n 1a s6 nguyén 16n nhat théa mén n <

Vi du 1: Trén mit nuéc cb hai nguon A va B cach nhau 5 cm, ¢6 phwong trinh 1an luot 1a: u; =
acos(ot — m/2) cm va u, = acos(ot + 1/2) cm. Bude song lan truyén 2 cm. Trén duong thang xx'
song song véi AB, cach AB mot khoang 3 cm, goi C 1a giao diém cua xx' véi duong trung truc cua
AB. Khoang cach xa nhat tir C dén diém dao dong véi bién d6 cyc dai nam trén xx' 1a
A. 4,47 cm. B. 1,65 cm. C. 2,70 cm. D. 0,79 cm.
Huwoéng ddn
... » AB-0,50 5-1
Xétti s —————=——=
0,5A 2

— Cac cyuc dai gan ngudn nhat c6 hiéu duong di 1,54 — MA — MB = 1,5}

2 2
J@H) +ocz_J(§-zj oct=15.

= \(25+2) +3 -\(25-2) +3° =1.2+§:>z ~2,70(cm)=> Chon C.

2

Vi du 2: Trén mit nudc cd hai nguon A va B cach nhau 5 cm, ¢6 phuong trinh lan lugt 1a: uy =
acos(ot — m/4) cm va u, = acos(mt + 7/4) cm. Budce song lan truyén 2 cm. Trén duong thang xx'
song song vé&i AB, cach AB mét khoang 3 cm, goi C 1a giao diém cua xx' véi duong trung truc cua
AB. Khoang cach gan nhat tir C dén diém dao dong véi bién d6 cuc dai nim trén xx' 1a
A. 6,59 cm. B.1,21 cm. C. 2,70 cm. D. 0,39 cm.
Hwéng déan
Ngudn A tr& pha hon nén cyc dai giira léch vé& phia A mot doan:

o, — 04y

AX = A =0,25(cm)= Cuc dai ndm Vvé phia OB, cach O gan nhat la A/2—-Ax=0,75

(cm). Nhu vay, cuc dai nam vé phia A s& gan C hon cuc dai nam vé phia B : x_,, =0, 75(cm) .

Nhu vay cyc dai nam vé phia A s¢€ gé“m C hon cuc dai nam vé phia B
2 2
= Xpin =0,25(cm) = \/(% + zj +0C? - \/(% - zj +0C% =2x,;,

= J(25+x) +3 —[(25-2)' +3 =0,5=2~0,39(cm)=> Chon D.
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Vi du 3: Trén mat nudc co hai nguon A va B cach nhau 5 cm, c6 phuong trinh lan luot la: u; =
acos(ot — 1/4) cm va u, = acos(ot + m/4) cm cm. Bude séng lan truyén 2 cm. Trén dudng thang xx'
song song vai AB, cach AB mét khoang 3 ¢m, goi C 14 giao diém ciia xx' voi dudng trung truc cia
AB. Khoang cach gan nhat tir C dén diém dao dong véi bién d¢ cuc tiéu nam trén xx' 1a

A. 6,59 cm. B. 1,21 cm. C. 2,70 cm. D. 0,39 cm.
Huwoéng dédn
X
A x>0 MeOB
'\_Q'@' <0 MeOA
d, d, d, -
Hai ngudn két hop bat ky, cuc tiéu thuoc doan AB:
X :1mk+MK :lm,2+M,2: m_0’75(cm)
2 4r 2 4n

2 2
= Xpin = 0,259cm (khim :1):\/(§+z) +0C? —\/(%—zj +0C? =

= J(25+2) +3 - |[(25-2)' +3° =0,5=2~0,39(cm)= Chon D.

(Cyc tiéu nay nam vé phia B)

2.4. Vi tri cac cwc dai, cuc tiéu trén duong tron dwong kinh AB
*biem M thu@c Cuc dai khi:
+ Néu hai nguon két hop nguoc pha:

M JAB? - a2
MA—MB = (k—0,5)% <> a—JAB? —a” = (k—0,5) Ak
+ Néu hai ngudn két horp bét ky: A B
MA —MB = kj, + 22 -%2, W
27'c
sa-JAB —a? =kn+ 2 = G %,

* Pidm M thudc cuc tiéu khi:

+ Néu hai ngudn két hop nguoc pha: MB—MA = mi <> a—+A? —a? =m)
+ Néu hai nguon két hop bt ky:

MA - MB = k\ + 2 L% a- JAB? —a? W S S

Vi du 1: Tai mat nuéc, hai ngudn két hop duge dit 6 A va B cach nhau 68 mm, dao dong diéu hoa
cung tan s, nguoc pha, theo phuong vudng goc véi mat nuée. Trén doan AB, hai phan tir nuéc
dao ddng véi bién do cuc dai co vi tri can bang cach nhau mot doan ngan nhit 1a 10 mm. Piém C
1a vi tri c4n bang cua phan tir & mat nudce sao cho AC L BC . Phan tir nuéc & C dao dong véi bién
do cyc tiéu. Khoang cach BC 16n nhét bang
A. 37,6 mm. B. 67,6 mm. C. 64,0 mm. D. 66,1 mm.
Huwoéng ddn
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Trén AB, khoang cach ngan nhat gitta hai diém cuc dai la A/2 M

Ay

=10mm = A =20mm \
AB _68
Xét ti b =3,4 = Cuc tiéu gan ngudn nhat c6 hiéu Ak
20 ganng A B
duong di blﬁng 3. '
. L CB-CA =3\

Cuc tiéu tai C thoa man: ) ) )
CB*+CA° =AB

CA=CB-3.20
= CB=67,6(mm) = Chon B

=
CB? +(CB-60)" = 68

Vi du 2: Trén mit nudc c6 hai ngudn A va B cach nhau 5 cm, ¢6 phuong trinh 1an lugt 1a: u; =
acos(ot — 7/3) cm va u, = acos(wt + ©/3) cm. Budc song lan truyén 3 cm. Diém M trén dudng tron
duong kinh AB (khong nam trén trung tryc cia AB) thudc mit nudc gan dudng trung truc cua AB
nhat dao dong voi bién d6 cuc dai. M cach A 1a

A. 4cm. B.0,91cm C. 2,39 cm. D. 3cm

Huwoéng déan
Ngudn A tré pha hon nén cuc dai giira léch vé phia A mot doan:
AX = %x —~0,5(cm)=> Cuc dai nim v& phia OB, c4ch O gin nhét1a 7./2—Ax =1(cm)
n

. Nhu vay, cuc dai nam vé phia A s& gan duong trung truc hon cuc dai nam vé phia B.

—a=+yAB? -3’ = —2AX = a—+/5° —a> =-1=a=3(cm)= ChonD

Vi du 3: Trén mit nudc c6 hai ngudn A va B cach nhau 5 cm, ¢6 phuong trinh 1an luot 1a: uy =
acos(ot — 7/3) cm va u, = acos(mt + /3) cm. Budc song lan truyén 3 cm. Diém M trén duong tron
duong kinh AB (khong nam trén trung truc ciia AB) thudc mit nudc gan dudng trung truc cua AB
nhét dao dong véi bién do cyc tiéu. M cach A la

A. 3,78 cm. B. 4,21 cm. C. 2,39 cm. D.3cm
Huwéng dén
X
A x>0& MeOB
'\_Q'@' x<0cMeOA
d, d, d -
Hai ngudn két hop bt ky cuc tiéu thuoc AB:
1 o, =0, —T 1 —n/3-7n/3
x==mi+ 22 Ty 23 TP 31 5m—1,25(cm)
2 4n 2 4r

= X =0, 25(cm) (khi m = 1 cyc tiéu nay ndm vé phia B)

=a—\AB*-a’ =2x,,;,, >a=+5—-a’ =0,5=a=378(cm)= Chon A.

Vi du 4: Trén mit nude c6 hai ngudn A va B cach nhau 8 cm, c6 phuong trinh 14n luot 1a: u; =
acos(wt + 7/2) cm va u, = acosw. Bude song lan truyén 1 cm. Piém M trén duong tron dudng kinh
AB thugc mit nude dao dong vai bién d6 cuc dai, cach A xa nhét thi M cach B 1a
A.0,14 cm. B. 0,24 cm. C.0,72 cm. D.8cm.
Huwoéng ddn

68



FACEBOOK: VAT LY THAY TRUONG
2n
A(P:(az_al)"'_(dl_dz) /ﬁ
A@A=—§+2—1”(o 8)=-16,51 AB
Ap, =——+-—(8-0)=15,5
95 =~ +~(8-0)=155n

Diém cuc dai thi phai thoa man: —16,5t < Ap=k.2n <15,5n = -8,25<k < 7,75
Diém M 1a cuc dai xa A nhat (gan B nhat) ang véi k = 7, tuc la:

Ag,, ——LZT‘(\/AB2 MB? — MB) 7.21

= MB~0,72(cm) = Chon C.

2.5. Vi tri cac cwe dai, cuc tiéu trén dwong tron ban kinh AB

Ta thdy MA = AB = R, tir didu kién cuc dai cyc tiéu cua M s&
tim duoc MB theo R.

Theo dinh 1y ham sé cosin:

AM? + AB? — MB’ MB’®

cosa =

2AMAB  2R?
AH = AMcosa
= )
MH = AMsina

Vi du 1: Trong hién twong giao thoa song nudéc, hai ngudn dao dong theo phwong vudng goc voi
mat nudc, cung bién d9, ngugc pha, cing tan s6 50 Hz duoc dit tai hai diém Si va S, cach nhau 10
cm. Téc do truyén song trén mat nudc 1a 75 cm/s. Xét cac diém trén mat nude thude duong tron
tam Sy, ban kinh S;S,, diém ma phdn ti tai d6 dao dong vai bién do cuc dai cach diém S, mot doan
ngin nhat bang
A. 85 mm. B. 2,5 mm. C. 10mm. D. 89 mm.
Huwoéng dédn

Budc song: A = ¥ :1,5(cm)

SS, 10
1,5

— MS1—MS2 = 6,50 — MS2 = MS1 — 6,54 = 0,25 cm — Chon B.
Vi du 2: Trong hién twong giao thoa séng nuéc, hai nguon két hop A, B cach nhau 20 cm dao
dong diéu hoa theo phuong thing dimg, ngugc pha, cing tan sb va tao ra song trén mat nudc voi
bude song 3 cm. Xét cac diém trén mit nudc thude duong tron tim A, ban kinh AB, diém nam
trén dudng tron dao dong véi bién do cuc dai, cach duong trung truc cia AB gan nhit mot khoang
bing bao nhiéu?

A. 27,75 mm. B. 26,1 mm. C. 14,4375 mm. D. 32,4 mm.

Huong déan
Diém M la cuc dai gin duong trung truc nhat thi MA — MB = 0,51 — MB = 18,5cm.
AM? + AB? — MB? MB? 1831

coso = =l-—-= = AH = AMcos o =11,44375(cm)
2AM.AB 2R 3200

= MJ=0H=AH-AO0=1144375-10 :ZL44375(Cm) = ChonC

Xét ti s6: =6,67 = Cuc dai gin cac ngudn nhat c6 hiéu dudng di bing 6,51
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2.6. Hai vén ciing loai di qua hai diém ,
Gia sir hai van cung loai bac k va bac k + b di qua hai diém M va M’ thi
MS, —MS, = ki
M'S,—M'S, =(k+2)r

=>A=?=v=Af

o =k.2r = M:cucdai
AQ,, = - —(d, -d
Py (0‘2 a1)+ N ( ! 2){5(2k+1):>M:CuCtieu

Vidu 1: Hai nguén S; va S; trén mat nude dao dong theo cac phuong trinh u; = a;cos(90nt) cm; u,
= acos(90mt + 1/4) cm (t do bang gidy). Xét v& mot phia dudng trung truc cua S;S, ta thiy van bac
k di qua diém M ¢6 hiéu s MS; — MS, = 13,5 cm va van béac k + 2 (cung loai véi van k) di qua
diém M' c6 M’S; — M’S, = 21,5 cm. Tim tdc do truyén séng trén mat nude, cac van la cuc dai hay
cuc tiéu?
A. 25cm/s, cyc tiéu.  B. 180 cm/s, cuc tiéu C. 25cm/s, cuc dai.  D. 180cm/s, cuc dai.
Huwoéng déan
MS, —-MS, =13,5=kr

Vi hai van cung loai nén ching phai ¢6 cung quy luat:
&8 &P sy '{M‘Sl—M‘SZ=21,5(cm):(k+2)x

=v=A\f :k2:180(cm/s)
21

Agy, =(a, —oc1)+2—7zr(d1 —dz):%+27n.
triét tiéu nhau nén M dao dong cuc tiéu — Chon B.
Vi du 2: Trén mat nudc nim ngang duy tri hai ngudn séng két hop A, B dao dong véi cing bién
d6, cling tan s6 va cing pha. Cho biét tdc do truyén song trén mat nudce 1a 1 m/s. Xét hai gon song
cung loai, gon thir nhit di qua diém M ¢c6 MB — MA = 5 cm, gon thir ba di qua diém N ¢c6 NB —
NA =10 cm. Téan s6 dao dong cua hai nguén la

A. 10 Hz. B. 20 Hz. C. 50 Hz. D. 40 Hz.
Huwoéng dén

13,5= 7x: hai séng két giri dén M nguoc pha nhau,

MA —MB =5cm = ki

Vi hai van cung loai nén chi hai c6 cu luat:
i hai van cung loai nén chiing phai cé cung quy lua {NA—NB=10cm=(k+1)k

— % =2,5(cm) =0,025(m) = f = % = 40Hz = Chon D.

3. Giao thoa véi 3 ngudn két hep

Goi Ay, A; va As lan luot 14 bién d6 cua cac song két hop Uy, Uaw va usy do ba ngudn giri dén
M.

N&U Uy, Upm VA ugy cting pha thi bién d6 tong hop tai M 1a A = A, + A, + Ag

N&U Uy, Upy ciing pha va nguoc pha Vai Usy thi bién d6 tdng hop tai M 1a A = A, + A, — A,
Vi du 1: Trén mat nudc ba nguén song u; = Up = 2acosmt, uz = acosmt dat tai A, B va C sao cho
tam gidc ABC vuong cén tai C va AB = 12 cm. Biét bién d¢ song khong ddi va budc séng lan
truyén 1,2 cm. Piém M trén doan CO (O la trung diém AB) cach O mot doan ngén nhit bang bao
nhiéu thi né dao dong véi bién do 3a.

A.0,81cm. B. 0,94 cm. C.1,1cm. D. 0,57 cm.

Huwoéng ddn
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Song tai M do nguon A va nguon B gui dén luon A
cing pha. Muén bién d6 tai M 1a 3a = 2a + 2a — a thi
song tai M do nguon C giri dén phai ngugc pha véi hai
song ndi tren. Mudn vay hiéu duong di MB — MC = (k + 6
0,5)A. Vi M nam gan O nhat nén MB — MC = 0,5\. hay

36+ %2 —(6-x)=0,6=x=0,57(cm)

62
—» Chon D. P

¢ B

Vi du 2: Trén mat nudc ba ngudn séng u, =2acoswmt, U, = 3acosmt, u; = 4acosmt dit tai A, B va C
sao cho tam gidc ABC vudng cén tai C va AB = 12 cm. Biét bién d6 song khong ddi va budc song
lan truyén 2 cm. Piém M trén doan CO (O la trang diém AB) cach O mét doan ngan nhat bang
bao nhiéu thi n6 dao dong véi bién do 9a.

A.1lcm. B. 0,93 cm. C.1,75¢cm. D. 0,57 cm.

Huwoéng déan

S6ng tai M do ngudn A va ngudn B giri dén ludn cung pha.

Mubdn bién do tai M 1a 9a = 2a + 3 a + 4a thi song tai M do ngudn C giri dén phai cung pha véi
hai séng noi trén.

Mubn vay hié¢u duong di MB — MC = KA.

Vi M nam gan O nhét nén MB — MC = ) hay

\36+x? —(6-x)=2=>x=1,75(cm)=> Chon C

Chu §: Ding may tinh Casio 570ES dé giai phuong trinh +/36 + X2 —(6-x)=2
Bam [SHIFT |CALC |=| s& duoc két qua x =1,75.

BAI TAP TU LUYEN
PHAN 1

Bai 1: Hai loa nho gidng nhau tao thanh hai nguon két hop ciing pha dit cach nhau AB = 5 m phat
ra 4m c6 tan s6 f = 440 Hz vai toe d6 truyén am 1a v = 330 m/s. Tai M ngudi nghe duoc am to nhét
1an thir hai khi di tir A dén B. Khoang cach AM la

A. 0,625 m. B. 0,25 m. C.1,25m. D. 0,75 m.
Bai 2: Hai loa nhé giong nhau tao thanh hai nguon két hop cing pha dat cich nhau AB = 5 m phat
ra 4m ¢6 tan s6 f = 440 Hz véi toc do truyén am 1a v = 330 m/s. Tai M ngudi nghe dugc am nho
nhat Ian thir ba khi di tir A dén B. Khoang cich AM 1a

A. 0,625 m. B. 0,25 m. C.1,25m. D. 0,8125 m.
Bai 3: Hai loa nho gidng nhau tao thanh hai ngudn két hop cing pha dit cich nhau AB = 5 m phat
ra 4m c6 tan s6 f = 440 Hz vai tde d6 truyén am 1a v = 330 m/s. Tai M ngudi nghe duoc am to nhét
Ian thr 1 khi di tir A d&én B. Khoang cach AM 1a

A. 0,625 m. B. 0,25 m. C.1,25m. D.0,75m.
Bai 4: Trén bé mat chét long c6 hai nguén A va B cach nhau 5,4 cm, c¢6 phuong trinh 1an luot la:
U; = acosmt cm va u, = acos(nt + 1/2) cm. Budc song lan truyén 2 cm. Diém cuc dai trén AO céch
A gan nhat va xa nhét lan luot la

A. 0,45 cmva 2,45 cm. B. 0,45 cm va 2,65 cm.

C. 0,95 cmva 2,45 cm. D. 0,95 cm va 2,65 cm.
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Bai 5: Trén bé mat chat long c6 hai nguon A va B cach nhau 5,4 cm, c6 phuong trinh lan luot 1a:
U; = acosmt cm va u, = acos(mt + 7/2) cm. Budce song lan truyén 2 cm. Diém cuc tiéu trén AB cach
A gan nhit la

A.0,5¢cm. B. 0,7 cm. C.0,95cm. D. 0,2 cm.
Bai 6: Trén miat nude ¢ hai nguon A, B cach nhau 8 cm dao dong cing phuong, phét ra hai song
két hop vai bude song 4 cm. Ngudn B sém pha hon ngudn A 1a 7/2. Diém cuc dai trén AO cach A
gan nhit va xa nhat lan luot 1a

A. 0,45 cmva 2,45 cm. B. 0,45 cm va 2,65 cm.

C.1,5cmva3,5cm. D.1,5cmva2,5 cm.
Bai 7: Trén bé mat chat long c6 hai ngudn A va B cach nhau 5,4 cm, ¢6 phuong trinh 1an luot 1a:
Uy = acosmt cm va u, = acos(nt + 7/2) cm. Budce song lan tmyén 2 cm. Diém cuc dai trén AO cach
O gan nhit va xa nhat lan luot 1a

A. 0,45 cmva 2,45 cm. B. 0,45 cm va 2,65 cm.

C.0,25cmva 2,25 cm. D. 0,95 cm va 2,65 cm.
Bai 8: Trén bé mat chat long c6 hai ngudén A va B cach nhau 5 cm, ¢6 phuong trinh lan luot 1a: uy
= 5cosmt cm va u, = Scosut cm. Budc song lan truyén 2 cm. Diém cuc dai itén khoang AO cach A
gan nhat va xa nhét 1an luot 1a

A.0,5cmva 1,5 cm. B.0,2cmva 1,5 cm.

C.0,5cmva2cm. D. 0,2 cmva 2 cm.
Bai 9: Trén bé mat chit 1ong c6 hai ngudn A va B cach nhau 5,4 cm, ¢6 phwong trinh 1an luot 1a:
U; = acosmt cm va up = acosnt cm. Budc soéng lan truyén 2 ecm. Diém cyc tiéu trén AB cach A gén
nhat la

A.0,5cm. B. 0,7 cm. C.0,4cm. D. 0,2 cm.
Bai 10: Trén bé mit chat long ¢6 hai ngudn A va B cach nhau 5 cm, c6 phuong trinh 1an luot la:
U;= Scosmt cm va u, = 5cosnt cm. Goi O 14 trung diém cia AB. Budc song lan truyén 2 cm. Diém
cuc tiéu trén khoang AO cach A gan nhat va xa nhét lan luot 1a

A.lcmva2cm. B.1cmval,5cm. C.0,5cmva2cm. D.0,5cmva 1,5 cm.
Bai 11: Trén bé mat chit 1ong ¢6 hai ngudn A va B dng bo cach nhau 5 cm. Bude song lan truyén
2 ecm. Diém cuyc dai trén khoang AO cach O gan nhét va xa nhat lan luot 14

A.0,5cmval,5cm. B.0,2cmva 1,5 cm.

C.lcmva2cm. D.0,2cmva2cm.
Bai 12: Trén bé mat chat long c6 hai nguén A va B dong bo cach nhau 5,6 cm. Budce song lan
truyén 2 cm. Diém cuc tiéu trén khoang OB cach O gan nhét va xa nhat lan luot 1a

A.0,5cmva 1,5 cm. B.0,5cmva2,5cm.

C.lcmva2cm. D.0,2cmva2cm.
Bai 13: Trén bé mat nude co hai nguon két hop A va B ngugc pha cich nhau 6 cm. Bude séng lan
truyén 1,5 cm. Diém cuc tiéu tron khoang AO cach O gan nhét va xa nht lan luot 1a

A. 0,75 cmva 2,25 cm. B. 0,375 cmva 1,5 cm.

C. 0,375 cm va 2,625 cm. D.0,5cmval,5cm.
Bai 14: Trén bé mat nudc c6 hai nguon A va B cach nhau 6 cm, ¢6 phuong trinh 1an lugt 1a: u; =
acosmt cm va u, = acos(nt + 1) cm. Bude song lan truyén 1,5 cm. Piém cuc dai trén khoang AO
cach A gan nhit va xa nhat lan lugt 1a

A.1lcmva2cm. B. 0,375 cmva 1,5 cm.

C. 0,375 cm va 2,625 cm. D.0,5cmva 1,5 cm.
Bai 15: Trén bé mat chét long ¢o hai nguén A va B céach nhau 5,4 cm, c6 phuong trinh 1an luot la:
Uy = acosmt cm va u, = acos(nt + 1) cm. Coi bién d6 khong déi khi song truyén di va bude song 2
cm. Piém cuyc tiéu trén AB cach A gan nht 1a
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A.0,5cm. B. 0,7 cm. C.0,4cm. D. 0,2 cm.

Bai 16: Trén bé mat chét long ¢ hai ngudn A va B cach nhau 5,4 cm, ¢6 phuong trinh 1an luot 1a:
U; = acos(mt — m/2) cm va u, = acos(nt + 1/2) cm. Coi bién d6 khong ddi khi song truyén di va
budc song 2 cm. Piém cyc dai trén AB cach A gan nhat 1a

A.0,5cm. B. 0,7 cm. C.0,4cm. D. 0,2 cm.

Bai 17: Hién tugng giao thoa song xay ra khi c6 hai

A. séng chuyén dong ngugc chiéu giao nhau.

B. dao déng cung chiéu, cfmg pha gap nhau

C. soéng xuét phat tir hai ngudn dao dong cung pha cung bién do giao nhau.

D. song xuét phat tir hai tam dao dong cung tin sd, cing pha va ciing phuong giao nhau.

Bai 18: Trén mit nudc ba nguon song u; = 2acosot, u; = 3acosot, uz = 4acoswt dat tai A, B va C
sao cho tam giac ABC vudng can tai C va AB =12 cm. Biét bién d6 song khong do6i va budc song
lan truyén 2 cm. Diém M trén doan CO (O la trung diém AB) cach O mot doan ngan nhat bang
bao nhiéu thi n6 dao dong vaéi bién do 9a.

A.11cm. B. 0,93 cm. C.1,75cm. D. 0,57 cm.

Bai 19: Trén mat nudc ba nguén song u; = Uy = 2acosmt, uz = acoswt dat tai A, B va C sao cho tam
gidc ABC vuodng cén tai C va AB = 12 cm. Biét bién d6 song khong ddi va bude song lan truyén 1
cm. Piém M trén doan CO (O 1a trung diém AB) cach B mot doan ngén nhit bang bao nhiéu thi n6
dao dong vai bién do 5Sa.

A. 6,81 cm. B. 6,94 cm. C.785/14 cm. D. 6,2 cm.

Bai 20: Trén mat nudc ba nguén song u; = U, = 2acosmt, uz = acoswt dat tai A, B va C sao cho tam
gidc ABC vudng can tai C va AB =12 cm. Biét bién do song khong doi va budce song lan truyén 1
cm. Piém M trén doan CO (O 1a trung diém AB) cach B mot doan ngan nhat bang bao nhiéu thi
né dao dong vaéi bién do 3a.

A. 313/52 cm. B. 6,94 cm. C. 85/14 cm. D. 6,2 cm.

Bai 21: Trén mit nudc ba ngudn séng u; = U, = 2acosmt, uz = acosot dat tai A, B va C sao cho tam
gidc ABC vudng cin tai C va AB = 12 em. Biét bién do song khong d6i va bude séng lan truyén
1,2 cm. Diém M trén doan CO (O la trung diém AB) cach O mot doan ngin nhat bang bao nhiéu
thi n6 dao dong véi bién do Sa.

A. 0,81 cm. B. 0,94 cm. C.12cm. D.1,1cm.

Bai 22: Hai nguon dao dong két hop Sy, S, gy ra hién twong giao thoa séng trén mit thoang chét
Iong. Néu tang tan s6 dao dong caa hai nguon S; va S, 1én 2 1an thi khoang cach giira hai diém lién
tiép trén S;S, c6 bién d6 dao dong cuc tiéu s& thay dbi nhu thé nao?

A. Tiang 1én 2 1an. B. Khong thay doi. C. Tang 1én 4 lan. D. Giam di 2 lan.
Bai 23: Trén mat nude ¢ hai ngudn A va B cach nhau 8 cm, c6 phucmg trinh 1an luot 1a: u, =
acos(ot + m/2) cm va u, = acosot cm. Budc song lan truyén 1 cm. Diém M trén dudng tron duong
kinh AB thu¢c mat nudc dao dong véi bién do cuc dai, cach A gan nht thi M cach B 1a

A. 0,14 cm. B. 0,24 cm. C.8cm. D. 0,8 cm.

Bai 24: C6 hai ngudn dao dong két hgp A va B trén miat nuéc cach nhau 13 ¢cm c6 phuong trinh
dao dong lan lugt 13 us = acos(ot + 1/2) (cm) va ug = acos((nt — 1/6) (cm). Budc song lan truyén
trén mat nuée 1a 2 cm. Xem bién do cua song khong dbi trong qua trinh truyén di. Piém M trén
mat nuéc thuge duong thing By vudng goc voi AB tai B va cach A mot khoang 20 cm. Diém dao
dong cuc tiéu trén AM cach M mot khoang nho nhat 1a

A. 0,54 cm. B. 0,33 cm. C. 3,74 cm. D. 0,6 cm.

Bai 25: C6 hai nguén dao dong két hop A va B trén mit nude cach nhau 13 cm c6 phuong trinh
dao dong lan luot 14 ua = acos(ot + m/2) (cm) va ug = acos(ot — 7/6) (cm). Budc song lan truyén
trén mat nudce 1a 2 cm. Xem bién d6 cta song khong ddi trong qué trinh truyén di. Diém M trén

73



FACEBOOK: VAT LY THAY TRUONG

mat nudc thuge duong thang By vuong goc voi AB tai B va cach A mot khoang 20 cm. Biém dao
dong cuc dai trén AM cach A mot khoang nho nhat 1a

A. 0,54 cm. B. 0,33 cm. C. 3,74 cm. D. 1,03 cm.
Bai 26: C6 hai ngudn dao dong két hop nguoc pha A va B trén mit nuée cach nhau 10,5 cm. Budc
song lan truyén trén mat nudc 1a 1,4 cm. Xem bién d6 cuia song khong doi trong qua trinh truyén
di. Piém M trén mat nuéc thuoe duong thang By vudng goc véi AB tai B va cach A mot khoang
15 cm. Piém dao dong cuc tiéu trén khoang BM cach M mot khoang nho nhét 1a

A. 3,67 cm. B. 8,8 cm. C. 1,67 cm. D. 7,044cm.
Bai 27: Hai ngudn séng am A va B cung bién dd, cing pha cting tan s 440 Hz, dit cach nhau 1m
. Cho téc do truyén am trong khong khi bang 352 m/s va coi bién do cua ting song do cac ngudn
phat ra khong ddi khi truyén di. Hoi mot ngudi phai dung ¢ dau trén AB dé khong nghe thay am?

A. Pimg céach trung diém cua AB 0,3 m. B. bung cach B 0,2 m.

C. bung cach A hoac B 0,3 m. D. Pung tai trung diém cua AB.
Bai 28: Trén mit thoang cua mot chit long co hai ngudn A, B cach nhau 3 cm dao dong cung
phuong, cting pha, phat ra hai song két hop véi budce song 1 cm. Tai mot diém Q nam trén duong
thang qua A, vudng goc voi AB cach A mot doan X. Néu Q nam trén van cyc dai thi thi x c6 gia tri
I6n nhat 14 bao nhiéu?

A.4cm. B. 8,75 cm. C.15cm. D.2cm.
Bai 29: Trong hién tugng giao thoa séng nudc, tai hai diém A, B cach nhau 10 cm, ngudi ta tao ra
hai nguon dao dong ddng bo vai tan sé 40 Hz. Tée do truyén song trén mit nude 1a 0,6 m/s. Xét
cac diém trén mat nuéc thuge dLrorng thing di qua A va vudng goc voi AB, diém dao dong vé6i bién
dd cuc dai cach A mot doan 16n nhét 1a bao nhiéu?

A. 253 cm. B. 23,5¢cm. C. 31,42 cm. D. 32,6 cm.
Bai 30: Trong hién tugng giao thoa song nudc, tai hai diém A, B cach nhau 10 cm, nguoi ta tao ra
hai nguon dao dong dong bo véi tan sb 40 Hz. Tdc d6 truyén song trén mat nudce 1a 0,6 m/s. Xét
céc diém trén mat nudc thuge duorng thang di qua A va vudng goc voi AB, diém dao dong véi bién
dd cuc dai cach A mot doan nho nhét 12 bao nhiéu?

A. 1,12 cm. B. 1,06 cm. C.1,24cm. D. 1,45 cm.
Bai 31: Trén mit thoang ctia mot chat long c6 hai nguon A, B cach nhau 2 cm dao dong cung
phuong, cung pha, phat ra hai song két hop voi budce song 1 cm. Tai mot diém P nam trén duong
thing qua A, vudng goc voi AB cach A mot doan x. Néu P ndm trén van cuc dai thi thi x c6 gia tri
nhé nhét 13 bao nhiéu?

A. 0,25 cm. B.2,0cm. C.15cm. D. 0,5cm.
Bai 32: Trén mit chit long c6 hai ngudn phat song két hop S; va S, dao dong ddng pha, cach nhau
mot khoang 130 cm. Biét song do mdi ngudn phat ra c6 tan sé f = 5 Hz, tdc do truyén song 1,5
m/s. Xét diém M trén mat chat long nam trén duong thang vudng goc vai S;S, tai S, doan S;M co
gi4 tri nho nhat bang bao nhiéu dé tai M c¢6 dao dong véi bién do cuc dai?

A. 10,42 cm. B. 9,63 cm. C. 12,24 cm. D. 15,36 cm.
Bai 33: Trén mit chit long c6 hai ngudn phét song két hop A va B dao dong dong pha, cich nhau
mot khoang AB = 40 cm. Biét song do mdi ngudn phat ra ¢6 bude song 20 cm. Xét diém M trén
mat chit 1ong ndm trén dudng thing vudng goc voi AB tai A, doan AM c6 gia tri 16n nhat bang
bao nhiéu dé tai M c6 dao dong véi bién do cuc dai?

A.50cm. B. 40cm. C.30cm. D. 20 cm.
Bai 34: Biét A va B 1a 2 ngudn séng nudc gidng nhau cach nhau 4 cm. C 1a mot diém trén mat
nuéce, sao cho AC L AB. Gia tri 16n nhat ciia doan AC dé C ndm trén dudng cuc dai giao thoa 1a
4,2 cm. Budc séng co gia tri bang bao nhiéu?

A. 0,8 cm. B. 3,2cm. C.24cm. D. 1,6 cm.
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Bai 35: Trén bé mat chat long c6 2 nguon két hop S; S, cach nhau 80 cm dao dong ciung pha. Séng
do mdi ngudn phat ra ¢é tan s6 20 Hz, toc do truyén song 1a 6 m/s. Biém M nam trén duong thang
vuodng goc véi S;S; tai S; & d6 dao dong vai bién dé cuc dai. Poan S;M c6 gia tri nho nhét bang
bao nhiéu?

A.33,3cm. B. 35cm. C. 23,3 cm. D. 20 cm.

Bai 36: Trén mit thoang cia mot chat long c6 hai ngudn A, B cach nhau 2 ¢cm dao dong cung
phuong, cting pha, phat ra hai song két hop véi budce song 1 cm. Tai mot diém Q nam trén duong
thang qua A, vudng goc v6i AB cach A mot doan x. Néu Q nam trén van cuc tiéu thi thi x ¢6 gia
tri 16n nhit 1a bao nhiéu?

A.3,75¢cm. B.2,0cm. C.15cm. D. 7/12 cm.

Bai 37: Trén mit thoang ctia mot chat long ¢6 hai ngudn A, B cach nhau 2 cm dao dong cing
phuong, ctng pha, phat ra hai song két hop voi budc song 1 cm. Tai mot diém P nam trén duong
thang qua A, vudng goc vi AB cach A mot doan x. Néu P nam trén van cuc tiéu thi thi x c6 gid tri
nhoé nhat 1a bao nhiéu?

A. 3,75 cm. B.2,0cm. C.15cm. D. 7/12 cm.

Bai 38: Trén mit thoang ctia mot chat long c6 hai ngudn A, B cach nhau 3 cm dao dong cung
phuong, nguoc pha, phat ra hai song két hop véi bude song 1 cm. Tai mot diém P nam trén duong
thing qua A, vudng goc voi AB cach A mot doan x. Néu P ndm trén van cuc dai thi thi x c6 gia tri
nhé nhét 1a bao nhiéu?

A. 0,55 cm. B.2,0cm. C.15cm. D. 0,5cm.

Bai 39: Trong hién tuong giao thoa song mat nudc, hai nguon két hop AB dao dong nguoc pha.
AB = 20 cm, budc song do hai nguén phat ra 10 cm. Mot diém M nam trén mat nude cach A mot
khoang X sao cho AM vudng goc v6i AB. Tim gi tri 16n nhét cia x dé ¢ d6 quan sat dugc cuc dai
giao thoa?

A.x=17,5cm. B. x =37,5cm. C.x=12,5cm. D. x =42,5cm.
Bai 40: Trén bé mat chat long c6 hai nguon két hop A va B cach nhau 100 (cm) dao dong nguoc
pha, cing chu ki 0,1 s. Biét téc do truyén song trén mat chét long 3 m/s. Xét diém M nam trén
dudng thing vudng goc v6i AB tai B dao déng vai bién do cuc tiéu. Diém M cach B mot doan nho
nhat 1a

A. 325,8 cm. B. 88,6 cm. C. 10,6 cm. D. 151,7 cm.

Bai 41: Trén mit thoang ctia mot chat 1ong ¢b hai ngudn A, B cach nhau 2 cm dao dong cung
phuong, nguoc pha, phat ra hai song két hop véi budce song 1 cm. Tai mot diém Q nam trén duong
thang qua A, vuong goc véi AB cach A mot doan x. Néu Q nam trén van cyc tiéu thi thi x co gia
tri 16n nhat 1a bao nhiéu?

A. 3,75 cm. B.2,0cm. C.15cm. D. 7/12 cm.

Bai 42: Trén mit thoang cia mot chat long c6 hai nguon A, B cach nhau 4 cm dao dong cing
phuong, ngugc pha, phat ra hai song két hop véi bude song 1 cm. Tai mot diém P nam trén duong
thing qua A, vudng goc v6i AB cach A mot doan x. Néu P nim trén van cuc tiéu thi thi x c6 gia tri
nhé nhét 1a bao nhiéu?

A.3,75cm. B. 0,54 cm. C.1,17 cm. D. 7/12 cm.

Bai 43: Trén bé mit chét long c6 hai ngudn két hop A va B cach nhau 100 cm dao ddng nguoc
pha, cing chu ki 0,1 s. Biét toc do truyén song trén mat chét long v = 3 m/s. Xét diém M nam trén
duong thang vudng goc véi AB tai B. Dé tai M co dao dong véi bién do cyc tiéu thi M cach B mot
doan nho nhat biang

A. 15,06 cm. B. 29,17cm. C.20cm. D. 10,56 cm.

Bai 44: Trong hién twong giao thoa séng mat nudc, hai nguon két hop AB dao dong ngugc pha.
AB = 20 cm, budc song do hai nguén phat ra 10 cm. Mot diém M nam trén mit nude cach A mot
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khoang X sao cho AM vudng goc vai AB. Tim gia tri Ion nhat cia x d€ ¢ d6 quan sat dugc cuc
tiéu giao thoa?

A.x=17,5cm. B. x =37,5cm C. x=15cm. D.x=425cm.
Bai 45: Trén bé miat nude co hai ngudn két hop A va B cach nhau 6 cm, dao dong theo phuong
thang dung véi phuong trinh ua = 4cos(ot + 1/6) cm, ug = 4cos(ot + 271/3) cm. Budce song lan
truyén 1,5 cm. Diém cyc dai trén khoang OA cach O gan nhat va xa nhat lan lugt 13

A. 0,75 cm va 2,25 cm. B. 0,1875 cm va 2,4375 cm.

C.0,5625 cm va 2,8125 cm. D. 0,375 cm va 2,625 cm.

Bai 46: Trén bé mat nude c6 hai nguon két hop A va B cach nhau 6 cm, dao dong theo phuong
thing dung v6i phuong trinh ua = 4cos(ot + n/6) cm, ug = 4cos(ot + 2m/3) cm. Budce song lan
truyén 1,5 cm. Diém cyc tiéu trén khoang OA cach O gan nhat va xa nhét lan luot 13

A. 0,75 cmva 2,25 cm. B. 0,1875 cm va 2,4375 cm.

C.0,5625 cm va 2,8125 cm. D. 0,375 cm va 2,625 cm.

Bai 47: Trén mat nuéc co6 hai nguén A va B cach nhau 5,4 cm, c6 phuong trinh 1an lugt 1a: u; =
acos(ot + ) cm va u, = acos(ot + ©/2) cm. Budc song lan truyén 2 cm. Tai mot diém P trén mat
chat léng nam trén dudng thang qua B, vudng goc véi AB cach B mot doan z. Néu P nam trén van
cuc tiéu thi z ¢ gia tri I6n nhét 1a

A. 28,91 cm. B. 2,42 cm. C.0,99 cm. D. 8,97 cm.

Bai 48: Trén mat nudc c6 hai nguén A va B cach nhau 5,4 cm, ¢6 phuong trinh 1an luot 1a: u; =
acos(ot + ) cm va u, = acos(ot + m/2) cm. Budc song lan truyén 2 cm. Tai mot diém P trén mat
chit léng nam trén dudng thing qua B, vudng goc véi AB cach B mot doan z. Néu P nam trén van
cuc dai thi z c6 gia tri 1on nhat 1a

A. 28,91 cm. B. 2,42 cm. C.0,99 cm. D. 8,97 cm.

Bai 49: C6 hai nguén dao dong két hop S; va S, trén mat nuée cach nhau 8 cm c6 phuong trinh
dao dong lan luot 13 us; = 2cos(10xt — w/4) (mm) va ug, = 2cos(10nt + 7/4) (mm). Toc do truyén
song trén mat nudce 1a 10 cm/s. Xem bién do cua séng khong doi trong qué trinh truyén di. Diém
M trén mat nude cach S; khoang S;M = 10 em va S, khoang S,M = 6 c¢m, Diém dao dong cyc tiéu
trén S,M céch S, mot doan Ién nhét 1a

A. 3,07 cm. B. 2,33 cm. C. 3,57 cm. D. 4,86 cm.

Bai 50: C6 hai ngudn dao dong két hop S; va S, trén mat nude cach nhau 8 cm ¢ phu’orng trinh
dao dong lan luot 14 ug; = 2cos(10mt — /4) (mm) va ug, = 2cos(10mt + 1/4) (mm). Téc do truyen
song trén mat nude 1a 10 cm/s. Xem bién d6 ciia song khong ddi trong qué trinh truyén di. Diém M
trén mdt nudc cach S, khoang S,M = 10 cm va S; khoang S;M = 6 cm. Piém dao dong cuc tiéu
trén $;M céch S; mot doan I6n nhét la

A. 3,07 cm. B.2,33 cm. C. 3,57 cm. D. 4,86 cm.

Bai 51: Trén mit nudc co hai nguon A va B cich nhau 5,4 cm, c6 phuong trinh 1an luot 1a: u; =
acos(ot + n) cm va u, = acos(ot + 1/2) cm. Budce song lan truyén 2 cm. Tai mot diém P trén mit
chat léng nam hén duong thang qua A, vudng géc véi AB cach A mot doan x. Néu P nim trén van
cuc tiéu thi x c6 gia tri nho nhit 1a bao nhiéu?

A.3,75cm. B. 0,54 cm. C. 0,99 cm. D. 0,84 cm.

Bai 52: Trén mit thoang cua mot chit long co hai ngudn A, B cach nhau 4 cm dao dong cung
phucmg, phat ra hai song két hop vaoi budce song 1 cm. Ngudn B sém pha hon ngudn A 1a n/2. Tai
mot diém P trén mat chat long nam trén duong thang qua A, vudng goc véi AB cach A mot doan
x. Néu P ndm trén van cuc dai thi x c6 gia tri nho nhét 1a bao nhiéu?

A.3,75cm. B. 0,54 cm. C.15cm. D. 0,84 cm.

Bai 53: Trén mit thoang ctia mot chat long co hai ngudn A, B cach nhau 4 cm dao dong cing
phuong, phét ra hai song két hop véi budc song 1 cm. Nguon B sém pha hon ngudn A 1a n/2. Tai
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mot diém Q trén mat chat 16ng nam trén duong thang qua A, vudng goc vai AB cach A mdt doan
x. Néu Q nam trén van cyc dai thi x c¢6 gi tri 16n nhat 1a bao nhiéu?

A. 31,875 cm. B. 31,545 cm. C.15cm. D. 0,84 cm.
Bai 54: Trong thi nghiém giao thoa voi hai ngudn phat song gidng nhau tai A, B trén mat nudc.
Khoang cach hai ngudn 1a 8 cm. Hai song truyén di c6 bude séong 2 cm. Trén dudng thang xx’
song song voi AB, cach 2 cm, khoang cach ngan nhat giita giao diém C cua xx’ véi duong trung
truc ciia AB dén diém dao dong véi bién do cuc tiéu la:

A. 0,56 cm. B.0,52 cm. C.1,00 cm. D. 0,64 cm.
Bai 55: Trong thi nghiém giao thoa vai hai nguon phat séng gidng nhau tai A, B trén mat nudc.
Khoang cach hai nguon 1a AB =16 cm. Hai song truyén di co budc song 4 cm. Trén duong thing
XX' song song véi AB, cach AB mot khoang 8 cm, goi C 1a giao diém cua xx' voi dudng trung truc
cua AB. Khoang cach ngan nhét tir C dén diém dao dong véi bién d6 cuc dai nam trén xx' 1a

A. 1,425 cm. B. 1,250cm. C. 2,125cm. D. 2,875 cm.
Bai 56: Hai ngudn song AB cach nhau 1 m dao dong cung pha véi budc séng 0,5 m. I 1a trang
diém AB. P 1a diém nam trén duong trang truc cia AB cach I1a 1 m. Goi d 1a dudng thiang qua P
va song song voi AB. Biém M thugc d va gan P nhit dao dong véi bién do cuc dai. Tim khoang
cach MP.

A. 0,63 m. B.0,29 m. C.0,65 m. D.0,5m.
Bai 57: Cho hai nguén song dong bo S; va S, cach nhau 8 cm. vé mot phia cua s;S; Iéy thém hai
diém S; va Sy sa0 cho S3S, = 4 cm va hop thanh hinh thang can $;S,S;Ss. Biét budc song 1 cm.
Hoi dudng cao cua hinh thang 16n nhat 1 bao nhiéu dé trén S3S, c6 5 diém dao dong cuc dai

A. 22 cm. B. 35 cm. C.4cm. D.6 2 cm.
Bai 58: Cho hai ngudn song ddng bo S; va S, cach nhau 8 cm. vé mot phia cua S;S, lay thém hai
diém S; va S, sao cho S3S, = 4 cm va hop thanh hinh thang can S;S,S;S,. Biét budc song 1,5 cm.
Hoi duong cao cua hinh thang 16n nhat 1a bao nhiéu dé trén S3S, c6 5 diém dao dong cuc dai

A. Zﬁ cm. B. 3\5 cm. C.3,3cm. D. G\Ecm.
Bai 59: Trén mit nudc ¢ hai ngudn A va B cach nhau 5 cm, ¢6 phuong trinh lan luot 1a: uy =
acos(ot — 7/4) cm va u, = acos(ot + 1/4) cm. Bude song lan truyén 2 cm. Trén duong thang xx'
song song véi AB, cach AB mot khoang 3 cm, goi C 1a giao diém cua xx' véi duong trung truc cua
AB. Khoang cach gin nhit tir C dén diém dao dong vai bién d6 cuc dai nam trén xx' 1a

A. 6,59 cm. B.1,21 cm. C. 3,24 cm. D. 0,39cm.
Bai 60: Trong thi nghiém giao thoa song trén mat nuéc hai ngudn giéng hét nhau A va B cach
nhau 8 cm, tao ra séng trén mat nudc Véi budce song 2 cm. Diém M trén duong tron dudng kinh
AB (khong nam trén trung tryc cia AB) thugc midt nuéc gan duong tiung truc cia AB nhat dao
dong vai bién do cuc tiéu. M cach A mot doan nho nhat va 16n nhat lan luot 1a

A. 4,57 cmva 6,57 cm. B. 3,29 cm va 7,29 cm.

C.5,13cmva 6,13 cm. D. 3,95 cm va 6,95 cm.
Bai 61: Trong thi nghiém giao thoa song trén mit nudc hai ngudn giong hét nhau A va B cach
nhau 7 cm, tao ra song trén mit nudc Véi budce song 2 cm. Piém M trén dudng tron dudng kinh
AB (khéng ndm trén trung truc cia AB) thuoc mat nuée xa duong trung truc caa AB nhét dao
dong vai bién do cuc tiéu. M cach A mot doan nhé nhat I6n nhét lan luot 1a

A. 4,57 cm va 6,57 cm. B. 0,94 cm va 6,94 cm.

C.5,13¢cmva 6,13 cm. D. 1,77 cmva 6,77 cm.
Bai 62: Trong thi nghiém giao thoa song trén mit nuéc hai ngudn gidng hét nhau A va B cach
nhau 10 cm, tao ra séng trén mat nudc véi bude song 2 cm. Diém M trén duong tron dudng kinh
AB (khong nidm trén trung truc cia AB) thuoc mat nudc gan duong trung tryc cua AB nhét dao
dong vai bién do cuc dai. M cach A mot doan nho nhat 1a
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A.5/2cm B. 5cm. C.8cm. D.6cm.
Bai 63: Trong thi nghiém giao thoa séng trén mat nudc hai nguon gidng hét nhau A va B cach
nhau 5 cm, tao ra song trén mat nudc voi bude song 2 cm. Piém M trén duong tron dudng kinh
AB (khong nam trén trung hyc cua AB) thuoc mat nudc gan duong trung truc cia AB nhit dao
dong véi bién do cuc tiéu. M cach A mot doan nho nhat 1a

A.4cm. B.5cm. C.3cm. D. 6 cm.
Bai 64: Trong thi nghiém giao thoa song trén mat nudc hai nguon giéng hét nhau A va B cach
nhau 9 cm, tao ra séng trén mat nudc voi bude song 2 cm. Diém M trén duong tron duong kinh
AB (khong nam trén trung tryc cia AB) thudc mit nudc xa dudng trang truc caa AB nhét dao
dong vai bién do cuc dai. M cach A mot doan nho nhét 1a

A.12cm. B.0,5cm. C.18cm. D. 0,95 cm.
Bai 65: Trén mat nudc, hai nguon két hop Sy, S, dao dong cung pha cach nhau 12 cm véi bude
song 1a 2 cm. Piém M gan diém S, nhét trén dudng tron duong kinh S;S, & hén mit nudc dao
dong cuc dai. Khoang cach tir M dén S, 1a

A. 1,856 cm. B. 7,426 cm. C. 0,809 cm. D. 2,809 cm.
Bai 66: Trén mit nudc c¢6 hai ngudn A va B cach nhau 5 cm, c¢6 phuong trinh lan luot 1a: u =
acos(ot — 7/3) cm va u, = acos(wt + 1/3) cm. Budce song lan truyén 3 cm. Diém M trén dudng tron
duong kinh AB (khéng ndm trén trung truc ciia AB) thuoc miat nude dao dong véi bién do cuc dai
cach A mot doan nho nhit 1a

A.4cm. B. 0,91 cm. C. 2,39 cm. D.3cm.
Bai 67: Trén mat nude co hai nguén A va B cach nhau 5 cm, ¢6 phuong trinh 1an luot la: u; =
acos(ot — 7/3) cm va u, = acos(mt + 1/3) cm. Budc song lan truyén 3 cm. Diém M trén duong tron
duong kinh AB (khong nam trén trung tryc ciia AB) thuoc mit nude dao dong voi bién do cuc tiéu
cach B mot doan nho nhét 1a

A. 85 mm. B. 2,5 mm. C. 10 ram, D. 6,25 mm.
Bai 69: Trong hién tugng giao thoa song nudc, hai nguén két hop A, B cach nhau 20 cm dao dong
didu hoa theo phuong thang dung, cung pha, cing tan sé 40 Hz. Téc do truyén song trén mat nudc
1a 1,2 m/s. Xét cac diém trén mat nuéc thude duong tron tim A, ban kinh AB, diém nim trén
duong tron dao dong véi bién do cuc dai gan nhat, cach duong trung truc cua AB gan nhat mot
khoang bang bao nhiéu ?

A. 27,75 mm. B. 26,1 mm. C. 19,76 mm. D. 32,4 ram.
Bai 70: Trong hién tuong giao thoa song nudc, hai nguon két hop A, B cach nhau 20 cm dao dong
diéu hoa cung pha, ciing tan s6 f = 40 Hz. Tdc do truyén song trén mat nude 1a 1,2 m/s. Xét cac
diém trén mit nudc thude duong tron tim A, ban kinh AB, diém nam trén duong tron dao dong
V6i bién @6 cuc tidu cach xa duong trung truc cua AB nhit mot khoang bang bao nhiéu?

A. 30,0 cm. B. 26,lcm. C.29,5cm. D. 29,0 cm.
Bai 71: Trong hién tuong giao thoa song nuéce, hai ngudn A, B cach nhau 20 cm dao dong cung
bién d0, cung pha, cing tan sé 50 Hz. Téc d6 truyén song trén mit nude 1a 1,5 m/s. Diém N trén
mat nuéc thude duong tron tim A, ban kinh AB, dao dong vé bién do cuc dai cach dudng thing
AB mot doan gan nhat. Tinh NB.

A. 18,67 mm. B. 17,96 mm. C. 19,97 mm. D. 20 mm.
Bai 72: Trong hién tuong giao thoa séng nudc, hai nguon A, B cach nhau 20 cm dao dong ciing
bién dg, cing pha, tao ra song ¢ bude song 3 cm. Diém M trén mat nudc thuge dudng tron tim A,
bén kinh AB, dao dong voi bién do cuc dai cach duong thé“ing AB mot doan xa nhit. Tinh MB.

A.11,87cm. B. 19,97 cm. C. 19,76cm. D. 29cm.
Bai 73: Trong hién twong giao thoa song nudc, hai nguon A, B cach nhau 20 cm dao dong cing
bién d0, ciing pha, ciing tan s6 50 Hz. Tdc d6 truyén song trén mat nude 1a 1,5 m/s. Xét cac diém
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trén mat nudc thude duong tron thm A, ban kinh AB, dao dong véi bién d6 cuc tiéu cach duong
thing AB mot doan gan nhat mot doan bang bao nhiéu?

A. 18,67 mm. B. 4,9675 mm. C. 5,975 mm. D. 4,9996 mm.
Bai 74: Hai nguon S; va S, dao dong theo cic phwong trinh u; = acos(200xt) cm; u, = —
acos(200xt) cm trén mit thoang cua thity ngan. Xét vé mot phia duong trung truc cia S;S, ta thay
van bac k di qua diém M c6 hiéu s6 MS; — MS, = 12 mm va véan bac k + 3 (cung loai véi vén k)
di qua diém M' ¢c6 M’S; — M’S, = 36 mm. Tim tdc d¢ truyén séng trén mat thuy ngan, cac van la
cuc dai hay cuc tiéu?

A. 25 cm/s, cuc tiéu. B. 80 cm/s, cuc tiéu,

C. 25 cm/s, cuc dai. D. 80 cm/s, cuc dai.

Bai 75: Hai nguon két hgp A va B (lao dong trén mit nude theo cac phuong trinh: u; = 2cos(100xt
+1/2) em; up = 2cos(100nt) cm. Khi d6 trén mat nude, tao ra mot hé thdng van giao thoa. Quan sat
cho thay, van bac k di qua diém P ¢ hiéu sé PA — PB = 5 cm va van bic k + 1 (cung loai véi van
k) di qua diém P' ¢6 hiéu s6 P'A — P’B = 9 cm. Tim t6c d6 truyén song trén mat nudc. Cac van ndi
trén 1a van cuc dai hay cuc tiéu.

A. 150 cm/s, cuc tiéu. B. 180 cm/s, cuc tiéu,

C. 250 cm/s, cuc dai. D. 200 cm/s, cuc dai.

Bai 76: Hai ngudn két hop A va B dao dong trén mit nudc theo phuong thing dimg theo cac
phuong trinh u; = cos(ot + 1) cm; u, = cos(ot) cm. Khi d6 trén mat nudc, tao ra mot hé thong van
giao thoa. Quan sat cho thay, van bac k di qua diém P c¢6 hiéu s6 PA = PB = 1,5 cm va van bac k +
2 (cung loai voi van k) di qua diém P’ ¢6 hiéu s6 P’A — P’B = 4,5 cm. Biét tdc do truyén song trén
mit nude 30 cm/s. Tim tan s6 song. Cac van ndi trén 14 van cuc dai hay cuc tiéu.

A. 20 Hz, tiéu. B. 20 Hz, dai. C. 50Hz, dai. D. 50 Hz, tiéu.
Bai 77: Trong thi nghiém giao thoa, hai ngudn A va B dao dong cung pha c6 tin sé 60 Hz. M, N 1a
hai diém nam trén hai van giao thoa cling loai lién tiép nhau. Biét MA — MB = 8 cm va NA —-NB =
5 cm. Tdc do truyén song la:

A. 180 cm/s. B. 0,18 cm/s. C. 12cm/s. D. 480 cm/s.

Bai 78: Trong thi nghiém giao thoa, hai ngudn A va B dao dong cung pha c6 tan sé. Hai diém M,
N ndm trén doan AB c6 hai van cuc dai lan luot thir k va thr k + 4 di qua. Biét MA = 2,2 cm va
NA = 2,6 cm. Budc song la:

A. 2 mm. B.1mm. C.1,2 mm. D. 15 mm.
Bai 79: Nguoi ta thyc hién sy giao thoa trén mat nudc hai nguon két hop cing pha S, S,. Hai
diém M;, M, & cting mét bén dbi véi duong trung truc cua doan Sy, S, va & trén hai van giao thoa
cung loai M; ndm trén van giao thoa thir k va M, ndm trén van giao thoa thr k + 8, cho biét M;S;
— M,S,=12 cm va M,S; — M,S,= 36 cm. Budc song la

A. 3cm. B. 1,5cm C. 2cm. D. 4,8cm

1A 2.D 3.B 4.A 5.C 6.C 7.C 8.A 9.D 10.A

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

21.D 22.D 23.C 24.C 25.D 26.A 271.C 28.A 29.D 30.B

31.C 32.A 33.C 34.D 35.C 36.A 37.D 38.A 39.B 40.C

41.C 42.C 43.D 44.C 45.B 46.C 47.D 48.A 49.D 50.A

51.C 52.D 53.A 54.A 55.D 56.A 57.B 58.C 59.D 60.C

61.D 62.D 63.C 64.D 65.A 66.B 67.B 68.B 69.A 70.D

71.D 72.D 73.D 74.D 75.D 76.A 771.A 78.A 79.A
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| Dang 3. BAI TOAN LIEN QUAN PEN PHUONG TRiNH SONG TONG HQP

1. Phuong trinh séng tong hop

o _ u, =acos(ot+o,)
a) Hai nguon cung bién do:
ug =acos(ot+a, )

2mnd,
U,y =acos| ot +o, — .

= Uy =Uyy +Uyy

2nd,
u,, =acos| ot+a, -

A
u,, = 2acos T e P P R
2 A 2 A
Bién d¢ dao dong tong hop tai M: A, = Zalcos(oc2 ;al +nd1;d2j

Vin téc dao dong tai M 1a dao ham cua uy, theo t:

Uy :_OJ_ZaCOS(OLZ ;al +nd1;d2jsin(mt+a2;% _ndl+d2j

A

L _ u, =acos(wt+o,)
b) Hai nguon khac bién do:
Ug =acos(ot+a,)

2nd,
u,, =acos| ot+a, — .

= Uy, = Uy + U,y =Acos(ot+¢)

2nd,
u,, =acos| ot+a, — o

A=\/Af +A%+2A A, COSAQ; Ap = a., —al+%(dl—d2)

A, sin (al L2y +A,sin (az _ 2, j
A A
A, cos(oc1 = 2;d1j+A2 cos[a2 - 21;d2 )

Vi du 1: Hai ngudn séng co A va B cach nhau 24 cm 1 hai tim dao dong phat dong thoi 2 song,
v6i phuong trinh dao dong lan luot 14 u; = 7cos(40mt) (cm) va u, = 7cos(40mt + 1) trong d6 t do
bang gidy. Coi bién d song khong d6i khi truyén di va bude song lan truyén 6 cm. Viét phuong
trinh dao dong téng hop tai diém M trén mat nude cach A mot khoang 27 cm va cach B mot
khoang 18 cm.

tanp =

A. u,, =—14cos(40nt —5m)cm. B. u,, =—14cos(40nt—7m)cm.
C. u,, =—7cos(40nt—5m)cm. D. u,, =—14cos(40nt—7m)cm.
Hwéng ddn

2
Uy = 7cos(40nt —plej — 7 cos (40t —9r)
= Uy =Uy, +U,y
2nd,
U,, = 7C0S 40nt+n—T =7cos(40nt —5n)
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Uy, =14.cos(2m)cos(40nt —77) =14cos(40nt —7n)(cm) = Chon B.
Vi du 2: Trén mit nudéc hai nguén séng A va B dao dong theo phuong trinh:
u, =5sin(10nt+n/6)cm,u, =5sin(10nt+ 7/ 2)cm. Biét toc do truyén séng 10 cm/s; bién do

song khong di khi truyén di. Viét phuong trinh dao dong tong hop tai diém M trén mat nudc cach
A mét khoang 9 cm va cach B mét khoang 8 cm.

A. u,, =-5sin(10nt—497/6)cm. B. u,, =+5sin(10nt —497/6)cm.
C. uy, =-5sin(10nt—97/6)cm. D. u, =-5sin(10nt—9n/6)cm.
Hwéng ddn
X
A B [x>0oMeo0B
'\_pv' X <0< MecOA
d, d, d,—d, =2x
u1=53in[10nt+ ) —55|n(10nt+g szlj
g T e = e Uy
u2:53in(10nt+ j v =5sin| 10xt + = — —=
2 A
d

d, —d d
u,, =10cos E+M sin 10nt+£—M =—53in(10nt—49—nj(cm)
6 A 3 A 6

= Chon A
Chu y:
Néu hai diém M va N nam trén doan AB thi d, +d, = AB;d, —d, =2X nén:

Uy = 2acos(a2 ;al +nd1;d2 Jcos(mu %2 ;0‘1 —nd1 ;dZJ va

u,, = —®.2ac0s % =% D= Nl ors St htds viét lai
2 A 2 A
u,, = 2acos Ym0 2X s o+ 22t % ABY Gy
2 A 2 A

u,, =—0.2ac0s %2 =0 X in[ ot 2t AB
2 A 2 A

cos| %2 =% 4 pOm =Gaw | oo 02 = 2TXy
Uy 2 ) 2 »

Suy ra: Yu _Uu
Ve Uy oS O, —0y g dyy —dyy oS a, —0y n 2mXy
2 A 2 A

Vi du 3: Trén mat nudc c6 hai nguén A va B cach nhau 5 cm, c6 phuong trinh lan lugt 1a: u; =
acos(ot — /4) cm va u, = acos(ot + 1/4) cm. Budce song lan truyén 2 cm. Trén duong thang xx'
song song vai AB, cach AB mét khoang 3 cm, goi C 14 giao diém ciia xx' voi dudng trung truc ciia
AB. Khoang cach gin nhit tir C dén diém dao dong véi bién d6 cuc tidu ndm trén xx' 1a
A. 6,59 cm. B. 1,21 cm. C. 2,70 cm. D. 0,39 cm.
Huong déan
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n/3-0 275(—0,5)]

a,—o, 21X
cos| —2—1 4 M cos +
v, Uy, ( 2 A j 123 [ 2 6

A = = = =

Vo Uy oef @m0 2TXy Vy Cos(n/3—0+2n.2)
2 A 2 6

=V, =-18(cm)/s = Chon D.

Vi du 4: Trén bé mat chat long c¢6 hai nguon dao dong A va B c¢6 phuong trinh lan luot: Uy =
4cos40mt cm, U, = 4cos(40nt + /3) cm bude song lan truyén 6 cm. Goi O 1a trung diém cua AB,
hai diém M, N lan luot nam trén OA va OB cach O tuong tng 1 cm va 0,5 cm. Tai thoi diém t i
dd cua diém M 1a 1,2 cm thi li d6 tai diém N 1a
A. 0,4/3cm. B. —0,4/3 cm. C. -0,6 cm D. 0,6cm.
Hwéng ddn

_ -0 2n(-1
cos| L2=%4 OL1+727TXM cos n/3 0+ (1)
\Y u 2 A 12 2 6

M _ "M _

= = =1" =
Vv Uy Cos[azgal_'_zn}i(Nj Uy Cos(ﬂ:/?z:—o_'_ZTt(-gO,S)J

=U, = 0,4\/§cm = Chon A
Vi du 5: Trén bé miat chat long c6 hai ngudn dao dong A va B c6 phuong trinh 1an luot: u, = u, =
5\/§ cos40mt cm, tbe do tl’uyén song 1a 60 cm/s. Hai diém My va M, trén AB cach trung diém I cua
AB lan luot 14 0,25 cm va 1 cm. Tai thoi diém t 1i d6 cua diém M, 1a =3 cm va dang ting thi van
toc dao dong tai M, la

A. —487+/3 cmis. B. 240m+/3 cms. C. 40n2 cmis. D. 487~/2 cmis.
Huwoéng ddn
X
A x>0 MeOB
'\W {x <0 MeOA
a, d, o

d — d, +d
uM=2acos(%]cos(mt—n( 1; 2)j e

21X TAB , 21X . TAB
v = 28C0s——cos| ot ——— | =V, =U,, = —-2a0C0s—-sin| ot —
A A A A

= 10\/5003 2. 2, 25 005(40 t—#j =-3(cm)

V6i diém M, va dang ting nén:
210,25

>0

—10f 3.40mcos ———

sin [407& - TEAB)
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:sin( EAB) V24

-5
Luc nay, van toc dao dong tai diém M, :

— —104/3.40.cos 27; L2 ona (cm/s)= Chon C.

4omt -2
A

Chu y: Dé so sanh trang thal dao dong cua diém M véi nguodn thi ta viét phuong trinh dao
dong tong hop tai M vé dang chinh tic u,, = A,, cos(wt+¢)
Vi du 6: Trén mit nuéc hai ngudn song A, B déu ¢6 phuong trinh u = 5cosmt (cm). Coi bién do
song khong dbi khi truyén di va budc song 1a 2 cm. Diém M trén midt nudc nam trong ving giao
thoa cach A va B 1an lugt 13 AM = 4,75 cm; BM = 3,25 cm. Chon cu dung.

A. Biém M dao dong véi bién do cuc dai.

B. Piém M dao dong cing pha véi cac ngudn

C. biém M dao dong voi bién do cuc tiéu.

D. Piém M dao dong nguoc pha véi cac ngudn

Hwéng ddn

2nd
Uy, =5c0s ot—
{ul =5cos ot A

=
u, =5coswt
2 ® Uy, :5COS[®t—2anzj

d,—d d, +d
Uy, =10cos(¥]cos(wt—¥j

v =10cos ;5008(601‘ 28) 5ﬁcos(wt—4n+n)(cm):> Chon D.

= Uy =Uy, +U,y,

Vi du 7: Trén mit nudc hai nguon song A, B déu c6 phuong trinh u = 5coswt (cm). Coi bién do
song khong doi khi truyén di va budc song 1a 2 cm. Diém M trén midt nuéc nam trong ving giao
thoa cach A va B 1an luot 1a AM = 3,75 cm; BM = 3,25 cm. Chon céu dung.

A. C6 nhirng thoi diém ma M va B cling qua vi tri cAn bang cua ching.

B. Picm M dao dong cling pha véi cac ngudn.

C. Khi téc d6 dao dong cua M cuyc tiéu thi tdc do dao dong cua A cuc dai.

D. Piém M dao dong nguoc pha vé6i cac ngudn.

Huong déan

Uy =10cos¥cos( t—7j 542 cos(wt —3,57)(cm)

Diém M dao dong vuéng pha v6i A — Chon C.
Vi du 8: Trén mit nuéc hai ngudn séong A, B dao dong véi phuong hinh u = 5¢0s(200xt) cm. Coi
bién do song khong doi khi truyén di va toc do truyén séng trén miat nude 0,25 (m/s). Hai diém M,
N trén mat nuéc voi AM =4 cm; BM =3 cm; AN =4,25 cm; BN =4,5 cm. So sanh trang thai dao
dong cua cac ngudn voi trang thai dao dong cua hai diém M, N.

A. N ciing pha véi cac nguon, M dao dong cuc dai.

B. M cung pha véi cac ngudn, N khong dao dong

C. N nguoc pha véi cac ngudn, M khong dao dong.

D. M nguogc pha véi cac ngudn, N khong dao dong.

Huwoéng ddn
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y =5008(200ﬂ: 27;%)
=0,25(cm)= . = Uy, =Uy,, + Uy,
—5cos[2007rt— 7; j

27
2007

d, —d d, +d
s =10c0s| 8 =%) \oos/ 2007t - (%% | 1005 (200nt - 287)
" A A

d, —d d, +d
u, =10cos m(d,-d,) cos 100nt——n( 1+d:)
N A A

n =—10cos(200nt —357) =10cos(200nt — 357+ 1) = Chon A.
Chu y:
Néu bai toan chi yéu cau tinh bién d6 tng hop tai M ta nén dung cong thic:
Ap=k2n=>A=A+A,
=Ap=(2k+l)n=>A=|A -A,|

= A2+A2+2AA COS A@
VAL +ATHIAA, Ao —(2k+1)2:>A JAZ+A?

Vi du 9: Tai hai diém A va B trén mat nuéc c6 2 ngudn séng két hop (nguon B sém hon ngudn A
1a m), bién do lan luot 1a 4 cm va 2 cm, bude séng 1a 6 cm. Coi bién do khong d6i khi truyén di.
Piém M cach A 12 21 c¢m, cach 12 B 14 20 cm sé& dao dong vai bién do bﬁng
A. 2.5 cm. B. 6cm. C. 243 cm. D. 27 cm.
Huong dﬁn

Ap = (0‘2_0‘1)+ (d d)

A(pz(ocz—(xl)+%(dl—d) n+2§(21 20)=—

A= \/Af +A2 +2A A, COSAP = \/42 +2°+ 2.4.2.cos4—:;t =2/3(cm) = Chon C.

Vi du 10: Hai ngudn song trén mat nudc giéng hét nhau A va B cach nhau 8 cm. bién d6 dao dong
cta ching 4 cm. Khi d6 trén mit nudc tai ving giita A va B nguoi ta quan sat thiy 5 gon 16i va
nhitng gon nay cit doan AB thanh 6 doan ma hai doan dau chi dai ng mot nua cac doan con lai.
Tinh bién d6 dao done tai M trén mit nudc cach A va B lan luot 8 cm va 8,8 cm.

A. 4cm. B. 4% cm. C. Z\E cm. D. 4\5 cm
Huong déan
A A
AB==+4==d=32(cm)
4 2
—E — 27[ PP\ VAR R

Ay = A +AZ L 2A A, Cos Ap = 42
= Chon D.
Vi du 11: Trong thi nghiém dao thoa séng trén mat nudc hai nguén Si, S, cach nhau 4 cm dao
dong cing pha. Bién d6 dao dong tai 2 ngudn 1a 1 cm, coi bién d6 song truyén di khong doi. Diém
M trén mit nudc cach Sy 1a 14 cm va cach S, 1a 20 cm dao dong véi bién do cuc dai. Giita diém M

84



FACEBOOK: VAT LY THAY TRUONG

va duong trung truc S;, S, ¢6 2 van giao thoa cuc dai khac. Biém N trén mat thoang cach Sy, S; la
NS; = 18,5 cm va NS, = 19 cm dao dong véi bién do

A. lcm. B. ﬁcm. C. \ﬁcm. D.0

Huwoéng dédn

Vi gitra M va duong trung truc chi c6 2 cuc dai nén cyc dai
qua M thoa man:
MA-MB=-3A=14-20=-3A= A =2Ccm
_2n _2n

Apy _T(le _dZN)_7(18’5_19) :g

Ay =A? +A;+2AA, cos A =2 (cm) = Chon B

PLad

[}
]

]
-ad
]

]

]

]
]
]

Vi du 12: Trén mat mot chat 1ong c6 hai ngudn séng két hop ciing pha c6 bién do a va 2a dao
dong vudng géc véi mat thoang chat long. Néu cho rang song huyén di v6i bién do khong thay doi
thi tai mot diém cach hai ngudn nhiing khoang d; = 12,754, va d, = 7,254, s& ¢ bién d6 dao dong
ag 1a bao nhiéu?
A.qp=A. B.a<a;<3a. C.ay=2a. D. ap = 3a.
Huwoéng déan
2n 2n
AQ:T(dl -d,) :7(12,75;\4_7,25}\4) =1lnt=a, =|A1—A2| =a=Chon A.
Vi du 13: Tai hai diém A va B trén mit nude ¢6 2 ngudn song két hop léch pha nhau 7/3, bién do
lan luot 14 4 cm va 3 cm. Coi bién d6 khong ddi khi truyén di. Bién d6 dao dong tai trung diém |
cua AB la
A. /37cm. B. 6cm. C. 2\/3cm. D. 5cm
Huéng ddn

Ap = (o, —ocl)+%(dl—d2) =g+%o:> A\/42 +3 +2.4.SCosg = /37 (cm)

= Chon A.
Vi du 14: Trén mat chit long ¢6 hai ngudn séng A va B giéng nhau, dao dong didu hoa véi bién
do A. tao ra trén bé mat hai song két hop truyén di v6i bién do khong doi véi budce song 1a 24 cm.
Mot diém M ndm trén mat chét I6ng dao dong voi bién d6 1a av2 . Hiéu s6 MB — MA ¢6 thé ¢6
gia tri nao trong céc gia tri sau day?
A.12 cm. B. 32 cm. C.20cm. D. 30 cm.
Huong dan

2n T
A(p=(0(,2 —a1)+7(d1—d2)=ﬁ(dl—d2)
Al =A+AL+2A A, COsAp = 2a° =a* +a’ +2a° cos%(dl—dz) :cos%(dl—dz):o

:%(dl_dz):g+kn:d1_dz =6+12k(cm)= Chon D.
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2. S6 diém dao ddng véi bién dd A,
* To AL =A’+A2+2AA,cosAp tim ra A theo sb nguyén k, roi thay vao

Ap =0, —a1+%(dl—d2) dé tim ra d; — d, theo k

* Pé tim s6 diém dao dong véi bién d6 trung gian A, trén khoang AB, ta thay (d; — d, theo k)
vao diéu kien ~AB < d, —d, < AB s& tim dugc sb gia tri nguyén cua k.
* Pé tim s6 diém dao dong voi bién do trung gian Ao trén khoang MN, ta thay (d; — d, theo k)
vao diéu kien MA — MB < d; — d, < NA — NB s& tim duoc s gia tri nguyén cia k.
Vi du 1: G mat thoang chat long c6 2 ngudn két hop A, B
cach nhau 4 cm, dao dong theo phuong thing dung cé
phuong trinh 1an lugt 13: ua = 0,3c0s(40nt + 1/6) cm va ug =
0,4cos(40mt + 27/3) cm.
Cho téc do tryyén song 1a 40 cm/s. A B
1) Tinh s6 diém dao dong véi bién d6 0,5 cm trén AB.
2) Tinh sb diém dao dong véi bién do 0,5 cm trén dudng
tron tam 14 trung diém cua AB va ban kinh 3 cm.
3) Tinh sb diém dao dong véi bién d6 0,5 cm trén dudng
tron tam 14 trung diém ciia AB va ban kinh 1,5 cm.
Huwéng ddn

1) Budc song: A =VT = V.E =2(cm)
o

2 2
A@:Tp(dl—dz){?n—%J:n(dl—d2)+g

A=A+ A2 +2AA, COSA(p:>COSA(p=0:A(p=g+ kn

=n(d,~d,)+ 7 =7 +kr=>d, ~d, =k(cm)

biéu kiénthuoc ABla—-AB <d; —d, < AB = —4<k<4 —>k=-3,.,3:¢07 gia tri

— S6 diém dao d6ng vai bién d6 0,5 cm trén AB 14 7.

2) Sb diém trén duong bao quanh AB 13 2.7 = 14.

3) biéu kién thuoc EF: EA—EB <d; —d, <FA—FB — 0,5 - 3,5 <k <3,5-0,5

——3<k<3—>k=-13,.3:¢co7 gia tri — s6 diém dao dong véi bién d6 0,5 cm trén EF 1a 7,
trong d6 c6 hai diém nam tai E va tai F— sb diém dao dong véi bién do 0,5 cm trén dudng tron
duong kinh EF 1a 2.7 —2=12.

Chu y: Trong trudng hop hai ngudn hop ciing pha hodc nguoc pha ma AB = n\/4
thi s6 diém dao d6ng véi bién do Ag (0 < Ag < Apay = A; + A, ding bang n.
A n.0, 251 B Al n.0, 25\
Voo Qe T T

1 2 3 4 5 6 7 1 2 3 4 5 6!7 8

Vi du 2: Hai ngudn song co A va B cach nhau 24 cm 1a hai tAm dao dong phat ddng thoi 2 song,
V6i phuong trinh dao dong lan luot 13 u;= —u, = 7cos(40nt) (cm) trong do t do bang gidy (coi bién
d6 song khong ddi khi truyén di). Song tao ra 1a séng ngang, lan truyén trong méi trudng véi toc
d6 1,2 m/s. sé diém dao dong véi bien d6 7+/2 cm trén doan ndi A va B 1a?

A. 8. B. 16. C. 10. D. 6.
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Huong dan
12cm (6] 12cm

ksz:vE=6(cm) <
I0) 4

Cach 1:

AB=24(cm)=16.1,5 :16%

— S6 diém dao dong véi bién d6 trung gian 1a 16
— Chon B.
Cach 2: Néu khong phat hién ra cach giai d6c ddo noi trén, thi phai giai theo cach nay.

u,,, = 7C0S 2nd,
{ul = 7c0s40nt e A

u, =7cos(40nt = 2nd
= +
? (40t +7) UZM=7COS(407tt+n—%)
d,—d d, +d
u, =14cos E+M cos 40TEt+E—n( 1t 2)
2 A 2 A
n w(d,—d,)
cos| —+———22 || =742
(2 A V2

E 1 213005 n_l_M =0:>E+M=E+kﬂ:
2 2 A A 2

—d,)=-15+3k 4% 5 765<k<85=k=-7;-6,.8
|

col6giatri

= Uy =Uy, T U,y

= A, =14

= COS {

Vi du 3: Trén mat nuéc c6 hai nguoén A, B cach nhau 10 cm, dao dong ciing pha, c6 bién do lan
lwot 12 2 cm va 3 cm, tao ra cac song két hop lan truyén véi bude song 2 cm. Xac dinh s6 gon song
hypebol dao dong véi bién do /13 cm 1a.
A. 22. B. 36. C.1s. D. 20.
Huwoéng ddn
Cach 1:

Do léch pha cia hai song két hop: A =(a, —ocl)+%(d1 -d,)= 0+2—27t(d1 -d,)
Bién d6 séng tong hop:

A? =A?+A2+2A A, CcOsAQp=13=3"+2° +2.3.ZCOSA(p:>A(p=g+ kn

2—2”(o|1 -d,) :g+kn:> d, —d, =k+0,5(cm)—224-%8 ,_105<k<9,5

=k =-10....9: C6 20 gia tri nguyén k = C6 20 duong = Chon D

Cach 2:

Vi hai ngudn két hop cing pha ma AB = 10 cm = 20.0,5 = 20.A/4 — Trén AB ¢6 20 diém dao
dong véi bién do trung gian |A, —A,| <A <A, +A, = Chon D.
Vi du 4: Cho hai ngudn song dao dong gidng hét nhau, véi bién do 2 cm. Khoang cach giira hai
nguon 1a 60 cm, bude song 1a 20 cm. Coi bién do khong thay ddi trong qué trinh tmyén séng, sb
diém dao dong véi bién do 3 cm trén dudng tron bao quanh hai ngudn 1a

A.12. B. 6. C. 20. D. 24.
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Huong dan

AB = 60(cm) =125 :12%: s6 diém trén AB c6 bién d6 trung gian 1a 12, nén sd diém trén

duong bao 14 2.12 =24 — Chon D.
Vi du 5: Trén mat nuéc, hai ngudn két hgp Oy, O, cach nhau 4 cm dao dong véi phuong trinh: uy
= 6cos(ot + 51/6) cm va u, = 8cos(ot + 1/6) cm v&i bude song 2 cm. Goi P, Q 13 hai diém trén mat
nudc sao cho tir giac 0,0,PQ 1a hinh thang can c6 dién tich 1a 12 cm?® va PQ = 2 cm 1a mot day
ctia hinh thang, s6 diém dao dong véi bién do
A 2. B. 3. C.5. D. 4.
Huwoéng dédn

:(a+2b)h 312:(2+24)h — h—4(cm) Q 26 P

O,P =+/4*+3% =5(cm)
4
O,P= Ja2 112 ~ 4,123(cm) o

0,0,-0,0, <d, -d, <O,P-0,P
e —— | | S

Icm 2cm lcm
= 0,877

21 271
A(;J:T(dl—d2)+(ot2 —al)zn(dl—dz)—?

A*=AZ + A +2A A, COsAp = 4.13=6" +8 +2.6.8c05 Ap
= COSAp = L = AQ= iﬁ+ k.2n = n(d, —dz)—g = J_rﬁ+ k2n
2 3 3 3
—2<k<0,43=k=-1,0
d, —d, =2k Ud, —d, = 2 4 20 ttz0a
3 —2,6<(<-0,23=>(=-2,-1
S6 diém 1a 4 — Chon D.
Vi du 6: Trong thi nghiém giao thoa hai nguon A, B gidng nhau cung bién d6 a, tao ra song két
hop ¢6 budc séng 2 cm. Tai M trén mién gap nhau cia 2 séng ¢ hi¢u duong di 1a 3,2 cm. M' ddi
Xng véi M qua trung diém cua AB. Trén doan MM' ¢6 bao nhiéu diém dao dong véi bién do bang
a?

A. 6. B. 5. C.8. D. 3.
Huong dan

M

A @) B

M 1

D¢ léch pha ciia hai song két hop tai C: Ap = %(d2 -d,)=mn(d,-d,)
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Bién d¢ dao dong tai diém nay 1a: A? + A2 +2A A, COSAQ

n(d, —d,) == +k2x
a2 =a’+2a’ +2Ap = Ap =t~ + k21 = 3
n(d, —dl):g+€2n

Thay vao diéu kién thupc MM’ 1a —3,2cm <d, —d, <3,2cm suy ra:

[dl—dz =§+2kM>—l,9sksl,S:kz—l,O,l

d, -d, =—§+2€M>—1,33 (<1,9=(=-101

= C6 6 gié tri nguyén nén c¢6 6 diém — Chon A.
Vi du 7: Trén mat nudc tai hai diém Sy, S, ngudi ta dat hai nguon song két hop dao dong diéu hoa
theo phuong thing dung voi phuong trinh u; = 6¢cos(40mt) va u, = 6¢os(40mt) (uy, U, tinh bang
mm). Biét budc song lan truyén 1a 2 cm, coi bién d6 song khone ddi khi truyén song. Trén doan
thing S;S, diém dao dong véi bien do 6+2mmva céch trung diém 1 cua S;S, mot doan gin nhat
la

A. 0,250 cm. B. 0,247 cm. C. 0,75 cm. D. 0,253 cm.

Huwoéng dén
d,=AB/2+Xx d,=AB/2-x

AMB

X M

| Diém c6 bién do Al |

Cach 1: (Dung cho moi truong hop)
D6 léch pha hai song két hop tai M: Ag = %(d1 —d2) = 2—;:.ZX
Bién do song tai M: A2, = A? + A2 +2A A, COS A
4TEXO - 4TCXmin — E = Xmin — & — 0’ 25(Cm)
A A 2 8

Ciach 2: (Dung cho truong hop hai ngudn cé cing bién do)

Hai nguon két hop cuing pha thi I 1a cuc dai (bung song).

Bién 40 tai cuc dai A, =A, +A, =12mm.

Chon goc toa do O tring vé6i I, goi x 1a khoang cach ngan nhat tir diém M c6 bién d¢
A =62mm dén 0.

= (6\/5)2 — 62462 +2.6.6005(

[Cuc dai Ay = AL + A, |

vl |V

[ Diem co bien do AL |
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Cich 3: (Dung cho truong hop hai nguon c6 cung bién do)
Hai nguon két hgp cung pha thi I 1a cuc dai voi bién d9:
Amax = Al + A2 (mm)

X, A 21X 672

2
Taco: Ap=

=arcos =0 - Arcos——
2 12

max

= X, =0,25(m)= Chon A.

Cucdai Apax = A1+ A

max

Vi du 8: Trén mat nudc tai hai diém S;, S, ngudi ta dat hai ngudn song két hop dao dong didu hoa
theo phuong thing dung voi phuong trinh u; = 6¢cos(40mt) va u, = 8cos(40mt) (uy, U, tinh bang
mm). Biét téc do truyén séng trén mat nudc 1a 120 cm/s, coi bién do song khong doi khi truyén
song. Trén doan théng S,S, diém dao dong véi bién do 2+/37 mm va cach trung diém I cua S;S,

mot doan gan nhat 1a
A. 0,50 cm. B. 0,25 cm. C. 0,75 cm.
Hwéng ddn
d, =AB/2+x d, =AB/2-x

[ Diém c6 bien do AL |

Cach 1: (Dung cho moi truong hop)
Budc song: A =v/f=6 cm.

Do léch pha hai song két hop tai M: Ag = %(d1 —dz) = %.ZX

D. 1,50cm

2
Bién do song tai M: A2, = A> + A2+ 2A A, COSAp = (2\/?7 ) =6°+8"+ 2.6.8005(4%)()

jﬂzﬁszizo,S(cm): Chon A.
A 3 12

Ciach 2: (Dung cho trudng hop hai ngudn c6 cung bién d)

[Cucdai Amax = A1+ A, |

A i

| Diém co6 biéndo Al |
Hai nguon két hop cuing pha thi I 1a cuc dai (bung song).

x-M B

Bién d9 tai cuc dai Ana = A; + A, = 14 mm. Chon géc toa do O trung véi |, goi x 1a khoang

cach ngdn nhat tr diém c6 bién do A = 24/37mm mm dén O. Ta co:

A=A, cos%x = 2@:1%052—67& = X ~0,49435(cm) = Chon A

Binh luan: Cach giai 2, chi 1a gan dung.
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Vi du 9: Trén mat nudc tai hai diém S;, S, nguoi ta dat hai nguon soéng két hop dao dong diéu hoa
theo phuong thang duing véi phuong trinh u; = 8cos(40xt + ) mm va u, = 8cos(40mt) mm (ug, Uy
tinh bang mm). Biét tic do truyén song trén mat nudc 1a 72 cny/s, coi bién d6 song khong déi khi
truyén song. Trén doan thing S;S: diém dao dong véi bién d6 8 mm va cach trung diém I cua S;S,
mot doan gan nhat 1a?

A. 0,250cm. B. 0,3cm C. 0,75cm D. 0,247cm
Hwéng ddn
d,=AB/2+X d,=AB/2-Xx

[ Diém c6 bién do AL |

Budc song: A = v/f=3,6 cm.
A 1A P X TVE 2n 2n
D0 Iéch pha hai song két hop tai M: Ap = —7r+7(d1 —dz) = —n+7.2x

Bién d song tai M: A% = A? + A5 +2.A/A, COSA

87 +82 4288008t X | o s AN 2T A 0,3(cm)
A A 3 12

— Chon B.

Cich 2: (Dung cho truong hop hai ngudn c¢é cing bién do)

| Cuc titu Apin = |A; + A |

I\QF-M B

| Diém c6 bién do Ay |

Hai ngudn két hop nguoc pha thi I 14 cuc tiéu (nit song).
Bién d¢ tai cuc dai A, =A, +A, =16mm . Chon géc toa do O tring véi |, goi x 1a khoang
cach ngan nhét tir diém M c6 bién do A =8 mm dén O

Taco: A=A, sm2—x:>8 16S|n2 x:>27r —=x=0,3(cm)= Chon B
Iy 3,6 36 6

Vi du 10: Trén mat nudc tai hai diém S;, S, ngudi ta dat hai nguon song két hop dao dong diéu
hoa theo phuong thang dtng véi phuong trinh u; = 6¢0s(40nt + 1/3) va u, = 8cos(40mt) (uy, Up tinh
bang mm). Biét toc do truyen song trén mat nudc 1a 40 cm/s, coi bién do song khong dbi khi
truyén song. Trén doan thang S;S, diém dao dong véi bién 6 1 cm va cach trung diém | cua S;S,
mot doan gan nhit 1a

A. 1/12 cm va vé phia A. B. 1/12 cm va vé phia B.

C. 1/6 cm va vé phia B. D. 1/6 cm va vé phia B.

Huong déan
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d,=AB/2+Xx d,=AB/2-x

AG/\.'/_\B

i

| Diém co6 bién do Ay |

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

D6 léch pha hai song két hop tai M: A(p——g+ 2Tc(d —d )——g+% 2X
Bién d0 song tai M: A2 = AZ + A2 +2A A, COSAp

10° =6° +8° +2.6.Scos(4%xj SN 17, S SN S -—(cm)<0

Nén n6 nam vé phia A = Chon A.
Chu y: Trong trudng hop hai ngudn két hop cing pha hoac hai ngudn két hop nguoc pha, diém

M nim trén OB, cach O 1a x (hay d; — d, = 2x), c6 bién do «/Af +A?Z hai song két hop gui ¢énM

[N
2x

dao dong vudng pha véi nhau nén Ap=m/2+kn hay {A(p = %(d1 _dz)"‘g

X

A x>0 MeOB
'\_p@' X <0< MeOA
d, d, d =

Vi du 11: Trén mit nudc tai hai diém Sy, S, cach nhau 7,6 cm, nguoi ta dat hai ngudn song co két
hop, dao dong diéu hoa theo phuong thang dang voi phuong trinh u; = 6cosot va u, = 8cosmt (ul
va u, tinh bing cm, t tinh bang s). Biét budc séng 1a 4 cm, coi bién d6 song khong doi khi truyén
di. Piém M thugc doan thang S;S, dao dong vai bién do 10 cm. Hoi M va cach trung diém O cua
doan $;S, mdt doan nho nhit 1a bao nhiéu? Cach B mdt doan nho nhit bao nhiéu?
Huwoéng dédn
Ciach 1: Vi 102 = 62 + 82 nén hai song giri dén M dao dong vudng pha nhau.

271 T A A
Ap=—|d,—d, [==+kr=>x=—+k—=0,5+k(cm
® x(u} o g 4 (cm)

2x

Piéu kién M thuoc OB 1a 0 < x < OB, hay —0,5 <k <3,3 — knin = 0, Kmax =3 = X,;, 0,5¢cm
(gan O nhat) va X, =3 cm (xa O nhat nén gan B nhat va cach B la OB—x,, =0,3

A
Xoin =5
Cach 2: M thuoc OB cach O mot doan nho nhit va xa nhit lan luot la: 8
Xmax = Xpin TN —
V6i n 1a s6 nguyén 16n nhat thoa man n < %
Thay s6: X,;, =0,5(cm) va n< OB}:/Z’“‘” = 3'810’5 =33=>n=3

= X, =0,5+32=3,5(cm)
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3. Trang thii cac diém nam trén AB
Xét cac diém nam trén AB, cac cuc dai ing Vi cac bung song dimg (bién do tai bung
A . =A +A,) cac cuc tiéu tuong ang Véi cac niit song dung.

Diém M nam trén AB, cach nut gan nhat va cach bung gan nhat lan luot x va y thi bién d6 dao

sin 2m.x A cos 2ny

max

dongtaiM la: A, =A,

Céc diém thuoc AB c6 cliing bién d6 Ao ma cach déu nhau nhiing khoang Ax thi tuong ty nhu
truong hop song dung ta phai co: Ay = A, /N2 va Ax=n14 .
Vi du 1: Hai ngudn A va B trén mat nude dao dong cung bién dg, cung pha, O la trung diém AB
dao dong vai bién do 2 cm. DPiém M trén doan AB dao dong véi bién do 1 cm. Biét budc song lan
truyén 1a 1,5 cm. Gia tri OM nho nhét 1a

A.0,25cm. B.1,5cm. C.0,125cm. D. 0,1875 cm.

Huwoéng dédn
Hai nguon két hop cting pha thi O 1a cuc dai nén ta dwa vao cong thuc:

A=A, cos% :1—2cosi—72’ = OM =y =0,25(cm)=> Chon D

Vi du 2: Hai ngudn két hop A va B trén mit nudc dao dong cing bién d6 1 cm, nguoc pha, O 1a
trung diém AB. Diém M trén doan AB dao dong véi bién do J3cm . Biét budce song lan truyén 1a
3 cm. Gi4 trj OM nhé nhét 1a
A. 0,25 cm. B.1,5cm. C. 0,125 cm. D.0,5cm.
Huwéng ddn
Hai ngudn két hgp nguoc pha thi O 14 cyc tiéu nén ta dya vao cong thirc:

A, =A sinz—;EX:Mﬁ:ZSinz%X:OM =x=0,5(cm)= ChonD.

Chu ¥: Truong hop hai ngudn két hop ciing pha thi tong sb cuc dai trén khoang AB

AB AB . . .
Puoc xac dinh tir _T <k< N Céac cyc dai nay dugc chia thanh hai nhém: mot nhém

cung pha v6i O va mot nhém nguoc pha véi O.

- Néu AB/A 14 s khong nguyén thi cuc dai tai O khong cung pha, khong nguoc pha véi cac
ngudn, nén trén AB cung khong ¢ cuc dai nao cing pha hodc nguoc pha véi cac ngudn.

- Néu AB/A 12 mot s6 nguyén chin (AB = 2n)) thi cuc dai tai O cung pha.

- Néu AB/A 1a mot 6 nguyén 1¢ (AB = (2n + 1)A) thi cyc dai tai O nguoc pha.

khong tinh A va B ¢6:

+ (2n = 1) cuc dai ca (O) cung pha véi ngudn
+ 2n cyc dai nguoc pha voi nguon.

trir A va B c6:

+ (2n + 1) cyc dai ca (O) ngugc pha véi ngudn
+ 2n cyc dai cing pha v&i nguon
S cyc dai cing pha véi ngudn ludn it hon sé cuc dai nguoc pha véi nguon 1a 1.
Vi du 3: Tai hai diém A va B trén mat nudc ¢ hai ngudn séng két hop cing pha ciing bién d9,
budc song L. Coi bién d6 khong ddi khi truyén di. Biét khoang cach AB = 8A. Hoi trén khoang AB
¢6 bao nhiéu diém dao dong véi bién do cuc dai va cung pha véi cac ngudn?
A 7 B.8 C.6 D. 17
Huong déan
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Ta thay AB/A = 2.4 (s6 chin) suy ra n = 4 nén s6 Cuc dai cing pha v&i nguon 1a 2n — 1 =7 va

s6 cuc dai ngurgc pha véi ngudn 1a 2n =8 => Chon A.
Vi du 4: Hai nguén song A, B cach nhau 10 cm trén mat nuGc tao ra giao thoa song, dao dong tai
nguon c6 phuong trinh u = acos(100xt) va ug = beos(100xt), toe do truyén séng trén mat nude 1a 1
m/s. s6 diém trén doan AB c6 bién d6 cuc dai va dao dong cung pha véi trung diém O cua doan
AB la

A. 5 diém. B. 9 diém. C. 11 diém. D. 4 diém.

Huwéng ddn

Budc song L = v /f=2(cm)

Ta thiy: AB/A =5 =4 + 1 — Tong s6 cuc dai trén AB 1a 2.4 +1=9, trong d6 ¢6 5 cuc dai
nguoc pha véi nguon va 4 cuc dai cting pha véi nguon.

Vi AO = OB = 2,5\, nén cyc dai tai O dao dong nguoc pha véi ngudn. Vay cuc dai tai O 1a 1

trong 5 cuc dai dao dong nguoc pha vai ngudon — Chon D.
Vi du 5: Hai ngudn séng két hop, cing pha, dao dong theo phuong trinh u = cosl00xt cm. Hai
ngudn cach nhau 0,9 m tdc d6 truyén song 10 m/s. Trén dudng nbi co sb diém nhiéu nhat dao dong
V6i bién d§ 2 cm va cung pha véi nhau 1a

A. 4 diém. B. 9 diém. C. 3 diém. D. 5 diém.

Huwoéng dédn

Budc song A = v/f=2(cm)

Ta théy: AB/A=4,5=4+0,5 — Tdng s6 cuc dai trén AB 1a 2.4 +1=9. Khong cé cuc dai nao

dao dong cung pha véi nguon hodc nguoc pha véi nguon, trong d6 ¢o 5 cuc dai cing pha nhau (ca
0) va 4 cuc dai nguoc pha véi O — Chon D.
Vi du 6: Tai hai diém A va B trén mat nudc ¢6 hai ngudn séng két hop cing pha cing bién d9,
bude song A. Coi bién do khong doi khi truyén di. Biét khoang cach AB = 2,5). Trén khoang AB
¢6 bao nhiéu diém dao dong véi bién do cuc dai va trong s d6 c6 bao nhiéu diém dao dong cung
pha vai cac ngudn?

A. C6 5 diém dao dong véi bién do cuc dai trong do co 2 diém dao dong cung pha véi cac
ngudn.

B. C6 5 diém dao ddng voi bién do cuc dai trong d6 c6 3 diém dao dong cing pha véi cac
ngudn.

C. C6 5 diém dao dong véi bién do cuc dai va ca 5 diém d6 déu dao dong cung pha vai cac
nguon.

D. C6 5 diém dao dong voi bién d6 cuc dai va khong c6 diém nao dong cung pha vé6i cac
nguon.

Huwong dén

Tathiy: AB/A=2,5=2+0,5 — Téng sb cuc dai trén AB 14 2.2 + 1 = 5. Khong c¢6 cyc dai nao

dao dong cling pha véi ngudn hoic ngugc pha véi nguon = > Chon D.
Vi du 7: O mit chét long c6 hai ngudn song két hop A, B dao dong cung pha cach nhau 14 cm,
cac song két hop co bude song A =2 cm. Goi M 1a diém & mit chat long gan A nhat sao cho phan
tir chat 1ong tai M dao dong véi bién do cuc dai va nguoc pha véi ngudn A. Khoang cach AM nhé
nhat 1a

A.15cm. B.3cm. C.2cm. D.1cm.

Huwoéng ddn
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Tathdy: AB/A=7=6+ 1 — Tong s cuc dai trén AB 12 2.6 + 1 =13.
Tai trung diém O cua AB 12 mét cuc dai va mdi khoang AO, OB c6 6 cuc dai.
Vi AO/A =7/2 = 3,5 nén cuc dai tai O dao dong ngurgc pha véi nguon.
Cuc dai dao dong nguoc pha véi ngudn gan ngudn nhét 1a cuc dai thir 6, cuc dai nay cach O 1a
OM = 602, tlc cach A la AM = AO — MO =1 cm— Chon D.
Vi du 8: O mat chat long c6 hai ngudn song két hop A, B dao dong cung pha cach nhau 14 cm,
céc song két hop ¢6 budc song L =2 cm. Goi M 1a diém ¢ mat chat long gan A nhat sao cho phan
tir cht long tai M dao dong véi bién do cuc dai va cing pha véi nguon A. Khoang cach AM nhé
nhét 1a
A.15cm. B.3cm. C.2cm. D.1cm.
Huwéng ddn
Tathiy: AB/A=7=6+ 1 — Tong sb cuc dai trén AB142.6 + 1 =13.
Tai trung diém O ciia AB 1a mot cuc dai va moi khoang AO, OB ¢6 6 cuc dai. Vi AO/A=7/2 =
3,5 nén cuc dai tai O dao dong ngugc pha véi ngudn.
Cuc dai dao dong cung pha véi ngudn gan ngudn nhit 1a cuc dai thi 5, cuc dai nay cach O 1a
OM = 5)\/2, tirc cach A 1a AM = AO — MO =2 cm— Chon C.
Vi du 9: Trén mit nudc c6 hai ngudn phat song két hop A, B dao dong cung bién do a, cing tan
s6, cing pha. Coi bién d6 song khong d6i. Hai diém dimg yén lién tiép trén doan AB cach nhau 3
cm. Khoang céch giira hai nguén AB = 20 cm. O 14 trung diém cia AB. Trén doan OB c6 s6 diém
dao dong véi bién d6 1,8a cung pha véi dao dong tai O la
A. 4. B. 6. C.7. D. 3.
Huwoéng ddn
Khoang cach giira hai diém dtng yén lién tiép do doc theo AB 14 A/2 = 3 nén A= 6 cm.
Tathidy: AB/L=3,33 =3+ 0,33 — Tdng sb cuc dai trén AB 12 2.3 + 1=7.
Trong d6, ¢6 3 cuc dai ciing pha véi O (tinh ca O) va bbn cuc dai nguoc pha véi O.
Trén AB c6 6 diém dao dong vai bién d¢ 1,8a (bién d¢ tai O 1a 2a) va cling pha véi O: 3 diém
trén OA va 3 diém trén OB — Chon D.

VA
NV,

Chu y: Truong hop hai ngudn két hop bét ki trude tién xac dinh vi tri cuc dai gitra. Néu cuc
dai giira cach ngudn A mot s6 nguyén lan budc song thi cyc dai giita dao dong cting pha véi ngudn
A, con bang mot s6 ban nguyén lan bude song thi nguoc pha.

Vi du 10: Trén mit chat long c6 hai ngudn két ho‘p phat ra hai dao dong u; = acosmt (cm) Va up =
acos(oot — M2) (cm). Khoang cach giira hai ngudn 1a S;S, = 3,75\,. Hoi trén doan $;S, ¢ miy

diém cuc dai dao dong cung pha véi u.
A. 3 diém. B. 4 diém. C. 5 diém. D. 2 diém.
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Huwong dan
Cich 1: Cyc dai giita dich vé phia ngudn tré pha hon (S,) mot doan

:ocl—ocz}L:O+Tc/2

X A =0,125)1

4n 4n

PA\

Cuc dai gitra M cach Sy 1a MS;= S;S,/2 + A = 2\ nén M dao ddng ciing pha véi ngudn. Pe tim
s6 cyc dai cing pha v6i ngudn S; ta biéu didn: S;S, =L + A + L+ 0,751 — C6 3 cuc dai dao dong
cung pha vdi S; — Chon A.

Céach 2:

2mnd,
u=acosot Uy, =acos| ot—

= = U,, = Uy, +U
u, =acos| ot—— 2nd, Mooy
2 U,y =acos mt—T

= ZaCOS(—E+MJCOS{®t—E—MJ
4 A 4

A

=2a cos(— 2T;d1 jcos(mt —4r)

=2a cos( 2md, Jcos ot
A
2 A \ Iy . 2md,
Dé M dao dong cung pha véi S; thi cos — )= 1

:>2”lezk2n:>dl=kx&52—>0<k<3,75:>k=1,2,3

= C6 3 cuc dai dao dong cung pha voi S; = Chon A.
Vi du 11: Trén mit nu6c tai hai diém A, B cach nhau 26 cm, ngudi ta dat hai ngudn ddng bo, dao
dong diéu hoa theo phuong thing dung tao ra song két hop véi bude song 2 cm, coi bién do song
khong d6i khi truyén séng. Goi M 1a diém trén mit nudc sao cho MA = 24 cm, va M thudc duong
tron duong kinh AB. Phai dich B doc theo phuong AB va huéng ra xa A mot khoang nho nhat bao
nhiéu dé M la cuc dai?

A. 0,83 cm. B. 9,8 cm. C.3,8cm. D. 9,47 cm.

Huwong dén

Ta tinh: MB=+AB? —MA? =26 —24* =10(cm)
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Vi MA — MB =24 — 10 = 14 cm = 7A nén sau khi dich B mot doan nhé nhat dé M cuc dai thi
MA — MB’ = 6L — MB’=MA - 67, =12 cm.
Ap dung dinh Iy ham s cosin cho hai tam giac AMB va AMB’:
AM  AM?+AB?-MB"? 24 24°+AB?-12? AB'=14,5<26
cosa=——= ==
AB'< 29,8

= = — =
AB 2AMAB' 26 224.AB'
= BB'=AB'~ AB = 29,826 =3,8(cm)=> Chon C

4. Cuc dai giao thoa cing pha véi ngudn dong bo
Bai todn tong quat: O mat thoang cua chit long c6 hai M
nguon séng A, B, dao dong theo phuong thang dung Voi
phuong trinh ua = Ug = acos @'t (t tinh bang s). Goi M 1a diém
& mat chat long sao cho phan tir chat long tai M dao dong voi
bién do cuc dai va cing pha véi 2 nguon.
* Vi M cuc dai nén d; — d, = kA v6i k ¢6 thé chin hoac 1é:

A B

2md, 2nd,
Uy = Uy, +U,, =acos mt—T +acos cot—T

d,— d, +d
" =2acoswcos[oﬁ—m]

A
. d,+d .
* Néu dl—dZ:an:uMzzacos(mt—¥J d¢ M cing pha véi A thi
+

7r(d1 +d2)
A

d;—d, =2nx

d, =(m
=m2n =d, +d, = 2m)—S-%=2r
m

. d,+d d, +d .
*Néu d, —d, =(2n+1)A = u,, =—2acos[mt—m)=2acos(mt—w+n] de

d, +d
M cung pha véi A thi %—n: m.2r=d, +d, =(2m+1)A

0 0y-ensty |01 = (m+n+1)r=k'A
d, =(m-n)A=k"A
Vi du 1: O mat thoang cia chit long co hai ngudn séng A, B cach nhau 18 cm, dao dong theo
phuong thang ding véi phuong trinh ua = Ug = acos20xt (t tinh bang s). Toc do truyén song trén
mat chat long 1a 50 cm/s. Goi M 1a diém & mat chat long gan A nhit sao cho phan tir chat long tai
M dao dong véi bién d6 cuc dai va cung pha voi nguén A. Khoang cach AM la
A.2cm. B.2,5cm. C.1,25cm. D.5cm.
(Trich dé cia SO GD&PT HA NOI — ngay 21/03/2017)
Hwéng déan
*Piém M 1a cuc dai va dao dong cung pha v6i A va B thi MA = nA va MB = mA.
* Piém M la cyc dai va dao dong ciing pha voi A va gan A nhat thi MA = A =5 cm
— Chon D.
Vi du 2: O mat thoang cua chét long c6 hai nguén séng A, B cach nhau 18 cm, dao dong theo
phuong thing dung voi phuong trinh us = Ug = acos20nt (t tinh bang s). Téc do truyén song trén
mat chit long 1a 50 cm/s. Goi M 1a diém & mat chat long gan A nhit sao cho phan tir chat long tai
M dao dong véi bién d6 cuc dai va cung pha véi ngudn A. Chu vi tam giac AMB la

= (dpcm)
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A. 52cm B. 45cm C.425cm. D. 43cm
Huwoéng dédn
* Piém M la cyc dai va dao dong ciing pha véi A va B thi MA = n) va MB = mA.
*Piém M la cuc dai va dao dong cling pha véi A va gan A nhat thi MA =A =5 cm

*Xeét: % =3+0,6 = — Puong cuc dai gan A nhit c6 hidu duong di MB — MA = 31

MB = MA + 3L =4L— AB + BM + MA =43 (cm)

— Chon D.
Vi du 3: (THPTQG — 2017) O mit nudc, tai hai diém S; va S, c¢6 hai ngudn séng két hop, dao
dong diéu hoa, ciing pha theo phuong thing ding. Biét song truyen trén mat nudC Vai budc song
A, khoang cach S;S, = 5,61. O mit nudc, goi M 1a vi tri ma phan tir nudc tai d6 dao dong véi bién
d6 cuc dai, cung pha véi dao dong cua hai nguon. Khoang cach ngan nhat tir M dén duong thing
$;S; 1a

A. 0/754\. B. 0,852). C. 0,868\ D. 0,946\

Huwoéng déan

o Diém M 1a cuc dai khi MS, — MS; = s nguyén M
lan .

* Piém M 1a cuc dai va dao dong cung pha vai S; 5\
va S, thi MS,; = i va MS, = ma. 5 h

* Piéu klén MS; + MS, > 5;S, > m +n > 5,6.
Gia tri nho nhat m +n = 6. s, S,

Pé M gan S;S, nhat thi m = 1; n = 5 hoic m = 5; X H 5,50 —X
n=1

* Khong 1am mat tinh tong quat xét MS; = A va MS, = 5.

23

h? =22 -x? =(51)" —(5,6L—x)" = X=35" = chonA
h =0,754%

5. Trang thai cac diém nam trén dwdng trung truc cia AB:

Xét trudng hop hai ngudn két hop cing
pha: u, =u, =acosmt M
Upy :acos(mt—idj d d
A
- d
T
" :acos( t—Tj S, 0 S,

2nd
Uy = Uy, +U,, =2acos cot—T

Do léch pha ciia M so véi cac ngudn:

=k2n(cungpha) = d =kx
Apyys, = %d =(2k+1)r(nguocpha) = d = (k+0,5)%
:(2k+1)§(vuong pha)=d =(2k +1)%

Diéu kién ciiad: d> 51—282 =>k=kk,,..
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Sau khi tim dugc d thi tinh dwgc MO = «de -5,0°

Vi du 1: Hai nguon két hop S; va S, cach nhau mot khoéng 1a 50 mm déu dao dong theo phuong
trinh: u = acos(ZOOmt) mm trén mat nudc. Blet tdc do truyén song trén mat nudc 0,8 (m/s) Va bién
d6 song khong doi khi truyén di. Hoi diém gan nhat dao dong cung pha véi cic ngudn nam trén
duong trung truc cua S;S; cach nguon S; bao nhiéu?
A. 32 mm. B. 28 mm. C. 34 mm. D. 25 mm.
Huwéng ddn

Budc A :¥:88 (mm).

M dao dong ciing pha véi ngudn khi d = ki = 8k (mm).
50

biéu kién: d > 81282 =8k> >

=k>3125=k=4;56..=d,,, =84=32(mm)= Chon A.

Vi du 2: Hai ngudn két hop S; va S, cach nhau mot khoang 1a 11 ¢cm déu dao dong theo phwong
Urinh u = acos(20nt) mm (t do bang gidy) trén mat nudc. Toc do truyén séng trén mat nude 0,4
(m/s) va bién d6 song khong doi khi truyén di. Hoi diém gan nhat dao dong nguoc pha voi cac
ngudn nam trén dudng trung truc cua S;S, cach ngudn S; bao nhiéu?

A.8cm. B.5,5cm. C.4cm. D.6cm.

Huwoéng dén
o 2n
Buédc song A =vT = V.= 4(cm)
M dao dong nguoc pha véi ngudn khi d = (k + 0,5)A = 4k + 2= 4k + 2 (cm).

biéu kién: d281—282:>4k+221—11:k20,875

==1,2,3,... — dmin=4.1+2=6(cm) — Chon D.
Vi du 3: Trong thi nghiem giao thoa séng trén mit nudc, hai nguon AB cach nhau 14,5 cm dao
dong cung phuong thing dimg cung pha tao ra song trén mat nudc cd bude song 2 cm. Piém M
thudc mat nudc nam trén dudng trung truc cia AB gan A nhat dao dong vudng pha véi A cach A
1a?
A.9cm. B.8,5cm. C. 10cm. D.7,5cm.
Huwéng dén

d2§:7,25¢k26,75¢kmm =7

d= (2k+1)4_k+0 5(cm) d, =7+0,5=7,5(cm)

= Chon D.
Vi du 4: Trén mit nude ¢ hai ngudn séng giéng nhau A va B, cach nhau khoang 8 (cm) dang dao
dong vudng goc voi midt nudc tao ra song c¢6 bude séong 5 cm. Piém trén trén mit nudc thude
duong trang tryc ciia doan thang AB dao dong ciing pha véi hai ngudn cach dwong thang AB mot
khoang nho nhit 1a
A.2cm. B.2,8cm. C.2,4cm. D.3cm.
Huong déan
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dzE:A(cm):skzo,sﬁkmm =1 M

d =k =5l(cm) 2

d d
dpip =8.4=32(mm)= Chon A /\

Chi y: D¢ tim s6 diém trén doan OC vao diéu & S
1 2

kién IA<d<CA= Joa? +oc?
D

Vi du 5: Trén mit nude co hai ngudn song gidbng nhau A va B, cach nhau khoang 12 (cm) dang
dao dong vudng goc voi mit nudc tao ra sdng c6 bude song 0,8 cm. Goi C 1a diém trén mat nudc,
céch déu hai ngudn va cach trung diém O cua AB mot khoang 8 (cm). Sé diém dao dong vudng
pha véi ngudn & trén doan CO 1a
A.5. B. 10. C.3. D. 4.
Huwoéng déan

d=(2k +1)% = 0,4k +0,2(cm) —S-ACANONOCT 0 14 4 < k < 24,4

= k=15;....;24= Chon B
colOgiatri
Chu y: Dé tim sb diém trén doan CD nam vé hai phia cia AB, ta tinh trén hai nita CO va OD
roi cong lai (néu tai O 1a mot diém thi khong tinh 2 1an).
Vi du 6: Trén mit nudc c6 hai ngudn séng gidng nhau A va B, cach nhau khoang 12 (cm) dang
dao dong vudng goc v6i mat nudc tao ra séng c6 bude séng 1,6 cm. Goi C va D 14 hai diém khac
nhau trén mit nudc, cach déu hai ngudn va déu cach trang diém O cua AB mot khoang 8 (cm). sb
diém dao dong nguoc pha véi ngudn trén doan CD 1a
A. 6. B. 5. C. 4. D. 10.
Huong dén
A

d =(2k+1) =1,6+0,8(om)—t-ereseas OAOC W 395 <k <5,75
=k= 45 = Trén CD c6 2.4 =4 diém = Chon C.
co2giatri

Chi y: D9 léch pha dao dong ciia M so v6i O la: Agy,,, = %(d -AO)

Vi du 7: Trong thi nghiém giao thoa séng trén mat nudc, hai nguon két hop A, B cach nhau 12 cm
dao ddng cung pha, budc séng 2 cm. Hai diém C, D trén duong trung truc cia AB thudc mit nuée
nam hai bén AB cach A 1an luot 10 cm va 16 cm. S6 diém trén doan thing CD dao dong cung pha
V6i hai nguon 1a
A. 6 diém B. 8 diém C. 7 diém. D. 9 diém
Hwéng déan
3<k, <5=k, =345

d — 2k cm 6cm=0A<d<CA=10cm = Ch n B
( ) 6cm=0A<d<DA=16cm 3 < k2 < 8 = k2 — 4, 5,6, 7,8 0
Chi y: D6 léch pha dao dong cua M so voi O la D
27

Apyio =-(d-A0) ; M ;

* M dao doéng cung pha voi O khi o

APy =k2n=d-A0=kh=d_ ,—AO=A A B
* M dao dong ngugc pha vasi O khi c
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APy 0 = (2k+1)
:>d—AO=(k+0,5)7»:>dmin —-AO=0,5L

* M dao dong vuodng pha v6i O khi = Ag,,,, =(2k+1)7/2

= A-AO= (2k+1)” =d,,, ~AO=0,251

Vi du 8: O mat chat long ¢6 hai ngudn séng A, B cach nhau 18 cm, dao dong theo phuong thang
dung véi phuong trinh 13 us = Ug = acos25mt (v6i t tinh bang s). Toc do truyén song ctia mat chat
long 14 25 cm/s. Goi O 1a trung diém ciia AB, diém M & mat chat long nam trén duong trung truc
ctia AB va gan O nhit sao cho phan tir chét long tai M dao dong cting pha vai phan tir chat long tai
0. Khoang cach MO la

A.10cm B. ZE cm. C. Z\ﬁcm D. 2cm

Huwoéng déan
A=VvT= vﬁ =2(cm)
®
Cach 1:
Diém M gan O nhit dao dong cung pha véi O:

dpn ~AO =4 =d,;, =11(cm) = MO =/d?,, ~AO? =2/10(cm)=> Chon B

Vi AO = BO =9 c¢m = 4,57. nén O dao dong ngugc pha véi A, B. BPiém M gan O nhit dao
dong cung pha vai O (tte 1a nguoc pha voi nguon) thi MA = MB = 5,57 =11 cm

— MO =+MA? - A0? = 210(cm) (cm)
Vi du 9: Tai mat chat 16ng nam ngang c¢6 hai ngudn séng O, O, cach nhau 24 cm, dao dong diéu
hoa theo phuong thing dung V6i cling phuong trinh u = Acosot. O mat chat long, goi d 1a duong
vuong goéc di qua trung diém O cua doan 0,0,. M la diém thudc d ma phan to song tai M dao
ddng nguoc pha voi phan tir song tai O, doan OM ngén nhét 1a 9 cm. Sé diém cuyc tiéu giao thoa
trén doan 0,0, 1a

A.8. B. 6. C. 20. D. 14.

Hwéng déan
Diém M gan O nhat dao dong cling pha véi O: d_, —AO =0,51

JO.0? +MO? 0,0 =0,5%. = /122 + 9 ~12= 0,5 = 1. = 6(cm)

Tathiy 0,0,/7=4 =3 + 1 — sb cyc tiéu trén 0,0, 12 2.3 + 2 = 8 — Chon A.
Vi du 10: Trén mit mot chat long, c6 hai ngudn séng két hop dong bo A, B cach nhau 24 cm, dao
dong theo thang ding. Khoang cach ngin nhét tir trung diém O ciia AB dén cac diém nam trén
dudng trung truc cia AB dao dong nguoc pha véi O bang 9 cm. Sé diém dao dong véi bién d6 cuc
dai trén doan AB la

A. 8. B.7. C.9. D. 10.

Huong déan

Piém M gan O nhat dao dong ngugc pha véi O: d_, —AO =0,51

Tathiy AB/A =4 =3 + 1—S6 cuc dai trén AB1a 2.3+ 1 =7 — Chon B.
Vi du 11: O mit chét long c6 hai nguén song A, B cach nhau 40 cm, dao dong theo phuong thang
dung véi phuong trinh 13 us = Ug = acos40nt (v6i t tinh bang s). Toc do truyén song ciia mat chat
long 1a 40 cm/s. Goi O 14 trung diém cua AB, diém C & mat chat long nam hén dwdng trung truc
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cia AB va cach O mot khoang bang 15 cm. S6 diém dao dong ngugc pha vai phan tir chat long tai
O c6 trong doan OC la
A L B.2. C.3. D. 4.
Hwéng ddn

A=VT= vﬁ =2(cm)

(O]
Diém M dao dong nguoc pha véi O thi d — AO = (k + 0,5)A.
=d=20+(k+0,5)2 = 2k + 21— Z0ACANONLOC |, g5k <)
=k=0,1,2 = ChonC.

co3giatri
Vi du 12: (PH-2014) Trong mot thi nghiém giao thoa séng nudc, hai ngudn S; va S, cach nhau
16 cm, dao dong theo phwong vudng goc véi mit nude, cing bién do, cing pha, cing tan s6 80
Hz. Téc d6 truyén song trén mat nude 1a 40 cm/s. O mit nudc, goi d 1a dudng trung truc cua doan
S,S,. Trén d, diém M & cach S; 10 cm; diém N dao dong cung pha véi M va gﬁn M nhét s& cach M
mot doan ¢6 gia tri gan gia tri nao nhét sau day?

A. 7,8 mm. B. 6,8 mm. C. 9,8 mm. D. 8,8 mm.
Huwoéng dédn

Budc song: A=v/f=0,5cm. Cac diémN va 10 = 20\ N

N’ déu dao dong cung pha v6i M nhung diém N M

am gan M hon.

nam gan on : : 21
MN =ON-OM = (SlN) —(810) -6 19 N/
= J(21)° -82 —6~0,8(cm) =8(mm) 6
= Chon A S 8 o) S,

Vi du 13: Tai hai diém A va B trén mit nuéc (AB = 20 cm) c6 2 ngudn song két hop, c6 bién do
lan Tuot 13 3 cm va 4 cm. sé cuc dai trén AB 1a 10 va cyc dai M nim gan ngudn A nhat va cuc dai
N nam gan nguon B nhét. Biét MA = 1,5 cm va NB = 0,5 cm. Coi bién d6 khong doi khi truyén di.
Bién do dao dong tai mot diém thudc mat nude va thude duong trung truc cua AB 1a

A.5cm. B.7cm. C.1lcm. D.6cm.

Huwéng dén

Vi khoang cach hai cuc dai lién tiép do doc theo AB 1a XI2 nén: AB = AM + (10 — )A,/2 +

NB - A=4cm.
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Néu hai nguon két hop cung pha thi cuc dai gan A nhat cach A 1a A/2 =2 cm va cuc dai gan B
nhét cach B 1a A/2 = 2 cm. Nhung lac nay cuc dai gan A nhat cach A 1a 1,5 cm, cuc dai gan B nhat
cach B 14 0,5 cm. Diéu ngay c6 nghia 1a hé van da dich vé phia A mot doan 0,5 cm (x = — 0,5 cm)
hoac dich vé phia B mot doan 1,5 cm (x = +1,5 cm).

Do do, (o, —oy ) =+m/2 hoic (a, —a,)=—3n/2

Nhitng diém nam trén duong trung truc ¢6 d; = d, nén dé léch pha cua hai song két hep ding
bang d¢ léch pha cua hai nguon két hop, tirc 13 Ap =+n/2 hoic Ap=3n/2

Ap dung: A= A7+ A2 +2A A, cos A =|A? + A2 =5(cm)=> Chon A.

Cach 2:

Cuc dai 1 va cuc dai 10 dao ddong ngugc pha nhau.

Ngudn A, cach cuc dai 1 mot khoang AM = 1,5 cm = 31/8 nén l1éch pha so véi cuc dai nay la
34,

Ngudn B, cach cyc dai 10 mot khoang BN = 0,5 cm = A/8 nén 1éch pha so véi cuc dai nay la
/4.

Két hop vai hinh vé ta nhan thiy, hai ngudn dao dong vudng pha nhau |A(p| =n/2.

Nhitng diém nam trén duong trung truc cé d; = d, nén d6 léch |A(p| =n/2

Ap dung: A= A2+ A2 +2A A, cosAp = |A? + A2 =5(cm)=> Chon A.

BAI TAP TU LUYEN
PHAN 1

Bai 1: Trén bé mat caa mot chit 1ong c6 hai ngudn A va B phai song két hop dao dong theo cac
phuong trinh 1an luot 13: u; = Scos(10mt) em, u, = 5cos(10xt) cm. Tde do truyén song trén mat chat
long 20 cm/s. Coi bién d6 khong ddi khi séng truyén di. Tinh bién dao dong tong hop tai diém M
trén mat nudc cach A mét khoang 7,2 cm va cach B mot khoang 8,2 cm.

A. 542 cm. B. 53 cm. C.4cm. D. 242 cm.
Bai 2: Trong thi nghiém giao thoa song trén mit nuéc, hai ngudn dao dong ciing pha voi bién do 4
cm, bude song 1a 8 cm. Bién d6 song truyén di khong dbi. Piém M trén mat nude cach hai ngudn
28 cm va 26 cm dao dong véi bién do

A. 4~f2cm. B. 4cm C.0 D. 8cm
Bai 3: Trong hién twong giao thoa song mit nudc, hai nguon két hop A va B dao dong cung pha
phat ra séng c6 budc song 6,0 cm. Tai diém M nim trén doan AB véi MA =7,0cm, MB = 9,0 cm,
bién d6 song do mdi ngudn guri téi d6 déu bang 2,0 cm. Bién do dao dong téng hop cua phan tir
nudc tai M bang

A. 2\/5 cm. B. 4 cm. C. 2J§ cm. D.2cm.
Bai 4: Tai hai diém S, va S, trén mit nudc c6 hai ngudn phat song gidng nhau, cing dao dong vai
bién d6 A. budc song la 15 cm. Piém M cach S; 14 25 cm, cach S, 14 5 cm s& dao dong véi bién do
1a

A av2. B.A. C.2A. D. 0.
Bai 5: Tai hai diém A va B trén mit nudc c¢6 hai nguon két hop cing dao dong véi phuong trinh: u
= acos100xt (cm). Tdc do truyén séng trén mat nude 1a v = 40 cm/s. Xét diém M trén mit nude co
AM =9 cm va BM = 7 cm. Hai dao d6ng tai M do hai song tir A va B truyén dén 13 hai dao dong

A. cung pha. B. nguoc pha. C. léch pha 90°. D. léch pha 120°.
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Bai 6: Trén mat mot chat long c6 hai nguon két hop cing pha c6 bién d§ A va 2A dao dong vudng
gdc v6i mat thoang chét long. Néu cho rang song truyén di voi bién ¢ khong thay doi thi tai mot
diém cach hai ngudn lan luot 1 12,751 va 7,25) s& ¢ bién do bang ?

A. 0. B. A C.25A D. 3A
Bai 7: Trén mit nudc hai nguon séng A, B dao dong theo phuwong thang dung véi cac phuong
trinh 14n luot 1a: u; = 2,5sin40nt mm va u, = —2,5sin40xt mm. Tdc do truyén song 30 cmy/s. Tali
diém M trén mat nudce c6 hiéu khoang cach dén hai nguon bang 4 cm, bién do song tai M bang

A.5+/3 mm. B. 2,5mm. C.5mm. D. 2,54/3 mm.
Bai 8: Trén mit chét long ¢6 hai ngudn A va B phét song két hop cung pha voi bude song A, Voi
bién d¢ lan lugt 1a 3a va 7a dao dong theo phuong vudng goc véi mat chat long. Coi song truyén
di véi bién do khong ddi. Xac dinh bién d6 dao dong tai M cach A va B lan luot 1a 10,54, va 47A.

A. 0. B. 4A. C.11A. D. 3,5a.
Bai 9: Tai hai diém A va B trén mit nudc c6 2 ngudn song két hgp nguoc pha nhau, bién do lan
luot 1a 4 cm va 2 cm, bude song 1a 10 cm. Coi bién d6 khong doi khi truyén di. Biém M cach A 25
cm, cach B 35 cm sé& dao dong voi bién do bang

A.0cm. B. 6 cm. C.2cm D. 8cm.
Bai 10: Trén mat nudc hai ngudn soéng A, B dao dong theo phuong thang ding véi ci phuong
trinh lan luot 13: U, = 2cos(wt — 57/6) cm; u, = cos(ot + 1/6) cm. Coi bién do song khong ddi khi
truyén di. Tai diém M trén mat nudc théoa méan diéu kien MA — MB = A. (v6i A 1a budc song). Bién
d6 dao dong tong hop tai M 1a

A.3cm. B.2cm. C.1lcm. D. 8 cm.
Bai 11: Trén mat nudc hai nguon séng A, B dao dong theo phwong thing ding véi cac phuong
trinh 1an luot 13: u; = 2cos(ot — 1/3) cm; u, = cos(ot + 271/3) cm. Coi bién d6 song khong ddi khi
truyén di. Tai diém M trén mat nudc thoa man didu kién MA — MB = 1,5A (v6i A 1 bude song).
Bién do dao dong tong hop tai M 1a

A. 3cm. B. 2cm C.1lcm D. 8cm
Bai 12: Tai hai diém A va B trén miat nudc c6 2 ngudn song két hop cing pha nhau, bién do lan
luot 1a 4 cm va 2 cm, bude song 1a 10 cm. Coi bién d6 khong doi khi truyén di. Biém M cach A 25
cm, cach B 35 cm sé& dao dong voi bién do bang

A.0cm. B. 6 cm. C.2cm. D.8cm.
Bai 13: Tai hai diém A va B trén mit nudc c6 2 ngudn song két hop (nguon B sém hon ngudn A
1a 7) bién d6 lan luot 1a 4 cm va 2 cm, bude song 1a 10 cm. Coi bién d6 khong ddi khi truyén di.
Diém M cach A 1a 25 cm, cach 1a B 27,5 cm sé& dao dong véi bién do bang

A. Z\ﬁ cm. B. 6cm C. Z\E cm. D.8cm
Bai 14: Tai hai diém A va B trén mit nude ¢ 2 ngudn song két hop léch pha nhau n/2, bién dé lan
luot 1a 4 cm va 3 cm. Coi bién do khong ddi khi truyén di. Bién do dao dong tai tmng diém | cua
AB la

A. 2x/§ cm. B.6cm C. 2J§ cm. D. 5cm;
Bai 15: Tai 2 diém A va B trong mot mdi truong truyén song ¢ hai ngudn song két hop, dao dong
cung phuong véi phuong trinh 1an luot 1 ua = asinot va ug =asin(ot + /3). Biét téc do truyén
song va bién d¢ song do mbi nguon tao ra khong ddi trong qué trinh truyén séng. Phan tir vat chat
tai trung diém ciia doan AB dao dong vai bién do bang

A. 2a B. a«ﬁ . C. 0,5a. D. a\ﬁ.
Bai 16: Tai hai diém A va B trén mat nuée c6 2 ngudn song két hop cung pha, bién do lan luot 1a
4 cm va 3 cm. Coi bién d6 khong ddi khi truyén di. Bién do dao dong tai trung diém I cua AB 1a

A. 737cm. B. 7cm. C. 273 cm. D.1cm.
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Bai 18: Hai nguon phat song dat tai hai diém A, B cach nhau 10,4 cm (nguon A sém pha hon
nguon B 1a 7/2), ciing tan sb 1a 20 Hz cung bién d6 1a 5 cm véi bude song 2cm. SO diém c6 bién
d6 542 cm trén duong néi hai ngudn 1a

A. 19. B 21. C. 22. D. 20.
Bai 19: Hai nguon phat song dit tai hai diém A, B cach nhau 10,4 cm dao dong nguoc pha nhau,
cung tan s6 1a 20 Hz cung bién d6 1a 5 cm véi budc séng 2 cm. S6 diém c6 bién d6 5 cm trén
duong ndi hai nguon 1a

A. 19. B. 21. C. 22. D. 20.
Bai 20: Hai ngudn phat song dit tai hai diém A, B cach nhau 10 cm dao dong vudng pha nhau,
cung tan sb 12 20 Hz cung bién d6 1a 5 cm véi tée do truyén song 1a 0,4 m/s. S6 diém co6 bién do 5
cm trén duong ndi hai ngudn 1a

A. 19. B. 21. C. 20. D. 18.
Bai 21: O mat thoang chat long ¢6 2 ngudn két hop A, B cach nhau 10 cm, dao dong theo phwong
thang dtmg c6 phuong trinh 1an luot 1a: ua = 3cos(40mt + 1/6) cm va ug = 4cos(40xt + 27/3) cm.
Cho téc do truyén song 1a 40 cm/s. Mot dudng tron ¢ tim 1a trung diém AB, nam trén mat nudc
¢6 ban kinh 4 cm. S6 diém dao dong voi bién do 5 cm trén duong tron la

A. 20. B. 19. C.22. D. 21.
Bai 22: ¢ mit thoang chat 1ong c¢6 2 nguon két hop A, B cach nhau 10 cm, dao dong theo phuong
thang dtmg c6 phuong trinh 1an luot 1a: ua = 3cos(40mt + /6) cm va ug = 4cos(40mt + 27/3) cm.
Cho téc d truyén song 1a 40 cm/s. Mot dudng tron ¢ tim 1a trung diém AB, nim trén mit nudc
¢6 ban kinh 6 cm. S6 diém dao dong véi bién d6 5 cm trén dudng tron 1a

A. 30. B. 38. C. 32. D. 34.
Bai 23: O mit thoang chit long c6 2 ngudn két hop A, B cach nhau 10 cm, dao dong theo phuwong
thang ding c6 phuong trinh 1an luot 1a: ua = 3cos(40xt + n/6) cm va ug = 4cos(40mt + 27/3) cm.
Cho téc do truyén song 1a 40 cm/s. Mot dudng tron cé tam 1a trung diém AB, nam trén mit nudc
¢6 ban kinh 4 cm. S6 diém dao dong véi bién d6 5 cm trén dudng tron 1a

A. 30. B. 28. C. 32 D. 34.
Bai 24: Trong mot thi nghiém giao thoa séng trén miat nudc, ¢ hai ngudn két hop A va B dao
dong cling pha, cling bién do a, tan s6 20 Hz, cach nhau 10 cm. Tdc do truyén song trén mit nude
30 cm/s, coi bién do song khong dbi trong qua trinh truyén. Goi C va D 1a hai diém trén mat nuéc
sao cho ABCD Ia hinh vudng. S6 diém dao dong voi bién d6 a \/5 trén doan CD 1a

A.5. B. 6. C.12. D. 10.
Bai 25: Trén mat nudc tai hai diém A, B ngudi ta dat hai ngudn song co két hop, dao dong diéu
hoa theo phuong thang ding voi phuong trinh ua = 6cos40nt va ug = 8cos40nt (u va ug tinh bang
mm, t tinh bang s). Biét toc do truyén séng trén miat nude 1a 40 cm/s, coi bién do song khong doi
Ichi truyén di. Trén doan thing S;S,, diém dao dong vai bién do 10 cm va cach trung diém cua
doan AB mot doan gan nhit la

A. 0,25 cm. B.0,5cm. C.0,75 cm. D.1cm
Bai 26: Trén mat nudc tai hai diém A, B ngudi ta dat hai ngudn song co két hop, dao dong diéu
hoa theo phwong thing ding véi phuong trinh ua = 6cos40mt va ug = 8cos(40mt + 1) (us va ug tinh
bing mm, t tinh bang s). Biét toc do truyén song trén mat nudce 1a 40 cm/s, coi bién d6 song khong
d6i khi truyén di. Trén doan thang S;S,, diém dao dong véi bién do 10 cm va cach trung diém cua
doan AB mét doan gan nhit 1a

A. 0,25 cm. B.0,5cm. C.0,75 cm. D.1cm
Bai 27: Trén mit nuéc hai ngudn song A, B dao dong theo phuong thing ding voi cac phuong
trinh 14n luot 13: u; = Scos(10xt + n/4) cm; u, = Scos(10xt) cm. Coi bién d6 song khong déi khi
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truyén di. Toc do truyén song 40 c/s. Trung diém | ciia doan AB c¢6 phai 1a diém dao dong vai
bién d¢ cuc dai khong? Xac dinh bién d6 dao ddng do.

A. co, 10 cm. B. khong, 10 cm. C. khong, 9,2 cm. D. khong, 5\5. cm.
Bai 28: (PH-200X) Tai hai diém A va B trong mot moi truong truyén song c6 hai nguon séng két
hop, dao dong cliing phuong véi phuong trinh 1an luogt 1a us = acosmt va ug = acos(wt + ). Biét toc
d6 va bién do song do mdi nguon tao ra khong doi trong qua trinh séng truyén. Trong khoang giita
A va B ¢6 giao thoa song do hai ngudn trén gdy ra. Phan tir vat chit tai trung diém cua doan AB
dao dong véi bién do bang

A. 0. B. 0,5a. C. A D. 2a.
Bai 29: Hai ngudn A va B cach nhau 5 cm, ¢6 phuong trinh déu 14 ua = Ug = 2cosot (cm) (trong
do6 t do bang gidy, coi bién do song khong d6i khi truyén di). Song tao ra co bude song 2 cm. SH
diém trén AB dao dong véi bién do bang 2 1a

A. 8. B. 12. C. 10. D. 9.
Bai 30: Tai hai diém A va B trén mat nudc cach nhau 6 cm c6 2 ngudn song két hop cing pha,
cung bién d6 2 mm, phat song véi bude song 1a 4 cm. Coi bién d6 khong dbi khi truyén di. Sb
diém trén AB dao dong véi bién d6 bang 2 mm la

A.8 B.5 C.6 D.3
Bai 31: Tai hai diém A va B trén mit nudc cach nhau 22 cm c6 2 ngudn séng két hop ciing pha,
cung bién d¢ 2 mm, phat song véi bude song 1a 4 cm. Coi bién do khong ddi khi truyén di. S6
diém trén AB dao dong véi bién do bing /3 mm la

A 21 B. 18 C.22 D. 24
Bai 32: Tai hai diém A va B trén mat nude cach nhau 22 cm c6 2 ngudn song két hop nguoc pha,
cung bién do 2 mm, phat song véi bude song 1a 4 cm. Coi bién do khong ddi khi truyén di. S6
diém trén AB dao dong véi bién do bing /3 mm la

A.18 B. 20 C.22 D.8
Bai 33: Hai ngudn song dao dong gidng hét nhau cach nhau 4 m, voi bién do 1 cm va tan sé 425
Hz. Coi bién d6 khong thay doi trong qué trinh truyén séng. Tdc do truyén séng 1a 340 m/s. S&
diém dao dong véi bién do 1 cm trong khoang hai ngudn 1a

A. 24. B. 6. C. 20. D. 12.
Bai 34: Hai nguon A va B cach nhau 5 cm, ¢6 phuong trinh déu 14 ua = —ug = 2cosmt (cm) coi
bién dd song khong doéi khi truyén di. song tao ra la sdng ngang c6 budc séng 2 cm. Sé diém dao
dong Vvéi bién do bing ~/2 em trén duong elip bao quanh hai ngudn la

A. 10. B. 12. C. 20. D. 24.
Bai 35: Trén mit nudc c6 hai ngudn séng giéng nhau A va B, dang dao dong vudng goc voi mat
nudécC tao ra séng c6 budc song A. Coi bién do song khong doi khi truyén di. Goi C 1a diém trén mat
nuorc cach déu hai nguon va cach trung diém O cua AB mot khoang 4,5A. Biét khoang cach hai
ngudn A va B 1a 12A. Nhan xét nao sau day dung"

A. DBiém C dao dong cung pha véi cac nguon

B. Piém C dao dong léch pha véi cac ngudn 1a 1/2.

C. Piém C dao dong nguoc pha vai cac ngudn.

D. Biém C dao dong léch pha véi cac ngudn 1a n/4.
Bai 36: Dfmg mot am thoa c6 tan s6 rung f= 100 Hz ngudi ta tao ra tai hai diém S; va S, trén mat
nudc hai nguon song cung bién d9, cung pha. Biét S;S, = 3,0 cm. Trén mit nudc quan sat dugc
mot hé gon 16i gdm mot thing 1a trung tryc cia S;S, va 14 gon dang hypebol & mdi bén né.
Khoang cach giira hai gon ngoai cing do doc theo S;S; 1a 2,8 cm. Xét dao dong ciia diém M cach
Sy va 'S lan Iuot 13 6,5 cm va 3,5 cm. Nhan xét nao sau day la dung?
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A. M dao dong léch pha goc n/2 so véi hai nguon.

B. M dao dong nguoc pha vai hai nguén

C. M dao dong cung pha véi hai ngudn.

D. M luén diing yén khong dao dong.
Bai 37: Trén bé mat chat long ¢ hai nguon dao dong S; va S, co phuong trinh 1an luot: u; = U, =
4cos40mt mm, tde do truyén song 1a 120 cm/s. Goi I 1a trung diém cua S;S,, hai diém A, B nam
trén S;S, lan luot cach I mot khoang 0,5 cm va 2 cm. Tai thoi diém t van téc cua diém A 1a 12 \ﬁ
cm/s thi van toc dao dong tai diém B c6 gid tri 1a

A. 12 \ﬁ cm/s. B.-12 ﬁ cm/s. C.-12 cmfs. D. 4% cmis.
Bai 38: Trén bé mat chat long ¢ hai nguon dao dong S; va S, co phuong trinh 1an luot: u; = U, =
4cos40mt mm, toe do truyén song 1a 120 cm/s. Goi I 1a trung diém cua S;S,, hai diém A, B nam
trén S;S, lan luot cach I mot khoang 0,5 cm va 2 cm. Tai thoi diém t van toc cua diém A 1a 12
cm/s thi van tée dao dong tai diém B c6 gia trila

A. 12+/3 cmis. B. —4+/3 cms. C.—-12cmfs.  D.4 /3 cmis.
Bai 39: Hai ngudn A va B trén mit nu6e dao dong cung pha, O 1 trung diém AB dao dong voi
bién d6 2 cm. Piém M trén doan AB dao dong véi bién do \/5 cm. Biét bude song lan truyén la3
cm. Gi4 tri OM nho nhat la

A. 0,25 cm. B. 0,375 cm. C. 0,125 cm. D. 0,1875cm.
Bai 40: Hai nguon A va B trén mit nude dao dong cung pha, O 1a trung diém AB dao dong voi
bién d6 2 cm. Piém M trén doan AB dao dong véi bién do x/§ cm. Biét bude song lan truyén la3
cm. Gia tri OM nho nhét 1a

A. 0,25 cm. B.1,5cm. C. 0,125 cm. D. 0,1875 cm.
Bai 41: Hai ngudn A va B trén mit nu6e dao dong cung pha, O 1a trung diém AB dao dong véi
bién d¢ 2a. Cac diém trén doan AB dao dong véi bién do A cach déu nhau nhiing khoang khong
d6i nho hon budce song. Gia tri A la

A a2, B.a C.a\3. D.a+3.
Bai 42: Hai ngudn A va B trén mit nu6e dao dong cung pha, O 1a trung diém AB dao dong véi
bién do 2a. Cac diém trén doan AB dao dong véi bién do A, (0 < A, < 2a) cach déu nhau nhitng
khoang khong doi Ax nhé hon budc song L. Gia tri Ax 1a

A. /8. B. M12. C. V4 D. V6.
Bai 43: Tai hai diém S; va S, trén mit nudc c6 hai ngudn séong dao dong theo phuong thang dung,
cung pha cuing bién d¢ va tao ra cac séng c6 cling budc song L. Tai trung diém | cia S;S, cac phan
tir vat chit dao dong véi bién do cuc dai va nguoc pha véi cac ngudn. Khoang cach hai ngudn S;S,
¢6 thé bang

A2\ B. 4. C. 3\ D. 2,5\
Bai 45: Tai hai diém A va B trén mat nu6c c6 hai ngudn song két hop cung pha cing bién do,
buéde song L. Coi bién d6 khong ddi khi truyén di. Biét khoang cach AB = 5\. Trén khoang AB ¢6
bao nhiéu diém dao dong voi bién do cuc dai va trong s6 d6 ¢6 bao nhiéu diém dao dong cling pha
V6i cac nguon?

A. C6 9 diém dao dong voi bién do cuc dai trong do c6 5 diém dao dong cung pha véi cac
nguon.

B. C6 9 diém dao dong voi bién d6 cuc dai trong do co 4 diém dao dong cung pha vai cac
ngudn

C. C6 9 diém dao dong véi bién d6 cuc dai va ca 9 diém d6 déu dao dong cung pha vdi cac
nguon.

D. C6 11 diém dao dong véi bién do cuc dai va ca 11 diém dao dong ciing pha véi cac ngudn
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Bai 46: Hai nguon song két hop cung pha cach nhau 0,5 m dao dong vai tan so6 25 Hz. Van toc
truyén song trong méi trudong 1a 5 m/s. Trén dudng ndi gitra 2 ngudn trén, s6 diém dao dong véi
bién d6 cuc dai ma cung pha v6i nhau nhiéu nhat 1a

A. 2 diém. B. 4 diém. C. 5 diém. D. 3 diém.

Bai 47: Trén mit chat long ¢ hai nguon két hop phat ra hai dao dong u, = acosot(cm) va u, =
acos(ot — 71/2) (cm). Khoang cach giira hai nguon 1a S,S,= 3,75\.. Héi trén doan S;S, ¢6 may diém
cuc dai dao dong nguoc pha vai u;.

A. 3 diém. B. 4 diém. C. 5 diem. D. 2 diém.

Bai 48: Trén mat chat long c¢6 hai ngudn két hop phat ra hai dao dong u; = acoswt va u, = asinot.
Khoang cach giita hai ngudn 1a S;S, = 2,75A.. Hoi trén doan S;S, c6 miy diém cuc dai dao dong
cung pha vai u;.

A. 3 diém. B. 4 diém. C. 5 diém. D. 2 diém.

Bai 49: Trén mat chit long c¢6 hai ngudn két hop phat ra hai dao dong u; = acoswt va u, = asinot.
Khoang cach giita hai ngudn 1a S;S, = 2,751 Hoi trén doan S;S, c6 may diém cuc dai dao dong
nguoc pha vaéi u;.

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

Bai 50: Trén mit chit long c6 hai ngudn két hop phat ra hai dao déng u; = acoscot va u, = acos(wmt
+ m). Khoang cach gitra hai ngudn 1a S;S, = 3,5A. Hoi trén doan S,S, c6 miy diém cuc dai dao
dong cung pha vai u;.

A. 6 diém. B. 3 diém. C. 4 diém. D. 2 diém.

Bai 51: Hai ngudn két hop S; va S, cach nhau mot khoang 1a 50 mm déu dao dong theo phuwong
trinh u = acos(200xt) mm trén mit nudc. Toc do truyén song trén mat nudc 0,8 (m/s) va bién do
song khong dbi chi truyén di. Piém gan nhit dao dong nguoc pha voi cac ngudn nam trén duong
trung truc cua S;S, cach ngudn S, 1a

A. 32 mm. B. 28 mm. C. 24 mm. D. 26 mm.

Bai 52: Hai nguon két hop S; va S, cach nhau mét khoang 1a 50 mm déu dao dong theo phuong
trinh u = acos(200xt) mm trén mat nudc. Tbe do truyén song trén mat nudc 0,8 (m/s) va bién do
song khong dbi chi truyén di. Biém gan nhit dao dong vudng pha véi cac ngudn nam trén duong
trung truc cua S,S, cach nguon S, 1a

A. 32 mm. B. 28 mm. C. 24 mm. D. 26mm.

Bai 53: Trong thi nghi¢ém giao thoa song trén mit nudc, hai nguén AB cach nhau 14,5 cm dao
dong cung phuong thing dimg cung pha tao ra song trén miat nudc cd budc song 2 cm. Diém M
thudc mat nudc nam trén dudng trung tryc cia AB gan A nhit dao dong nguoc pha véi A cach A
la

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

Bai 54: Hai nguon dong bo A va B cach nhau mot khoang 1a 40 mm tao ra song trén mat nude co
bu6c séng 2 mm. Hoi diém gan nhit dao dong cung pha véi cac ngudn nam trén dudng trung truc
ctia AB cach trung diém O ctia AB bao nhiéu?

A. 32 mm. B. 0 mm. C. 2421 mm. D. 4+/21 mm.
Bai 55: Trong hién tuong giao thoa séng nudc, hai nguon séng tai A va B cach nhau 10 cm dao
dong cung pha, ciing tan s6 20 Hz. Goi H 1a trung diém cua AB, M 12 diém trén mat nudc ndm trén
duong trung truc cia AB va dao dong ciing pha véi hai nguon. Toc do truyén song trén mat nudc
14 80 cm/s. Khoang cach gan nhét tir M dén H 1a

A. 6,24cm B. 5cm C. 2,45cm D. 4,25cm
Bai 56: Trong thi nghiém giao thoa séng trén mat nuéc, hai nguon phat song gidng nhau A va B
cach nhau 20 cm, dao dong véi tan s6 25 Hz. Toc do truyén song trén mat rudce 1a 2 m/s. Diém M
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trén mat nudc thude duong trung truc AB, dao dong cung pha véi hai nguon, cach A doan ngan
nhat 1a

A. 24 cm. B. 16 cm. C.8cm. D.32cm.
Bai 57: Trén mit nudc c6 hai ngudn séng ddng bo, dit tai A va B cach nhau 20 cm, dao dong theo
phuong thiang dimg, coi bién do khong ddi, budc song 3 ecm. Goi O 1a trung diém cia AB. Mot
diém nam trén duong trung truc AB, dao dong cliing pha véi cac ngudn A va B, cach A hoic B mot
doan nho nhat 1a

A. 12 cm. B. 10 cm. C.13,5¢cm. D.15cm.
Bai 58: Trén mit nudc co hai ngudn song gidng nhau A va B cach nhau khoang 12cm dang dao
ddng vudng gbc voi mat nudc tao ra song cd bude song 1,6cm. Goi C 1a diém trén mét nude, cach
déu hai nguon va cach trung diém O caa AB mot khoang 8 cm. Sé diém dao dong cing pha voi
ngudn trén doan CO la:

A. 2. B.5. C.3. D. 4.
Bai 59: Trén mit nudc c6 hai ngudn soéng gidng nhau A va B, cach nhau khoang 12 (cm) dang dao
dong vudng goc v4i mit nudce tao ra song cd bude song 1,6 cm. Goi C 1a diém trén mat nude, cach
déu hai ngudn va cach trung diém O cua AB mot khoang 8 (cm). sé diém dao dong nguoc pha véi
nguon & trén doan CO 1a

A. 2. B. 5. C.3. D. 4.
Bai 60: Trén miat nudc c6 hai ngudn séng gidng nhau A va B, cach nhau khoang 12 (cm) dang dao
ddng vudng goc véi mat nudc tao ra séng ¢ bude song 1,6 em. Goi C va D 14 hai diém khéac nhau
trén mit nude, cach déu hai ngudn va déu cach trung diém O ciia AB mot khoang 8 (cm). S6 diém
dao dong cung pha véi ngudn trén doan CD 1a

A. 6. B.5 C.3 D. 10
Bai 61: Trong thi nghiém giao thoa song trén mat nudc, hai ngudn két hop A, B cach nhau 24 cm
dao dong cung pha, budc song 2,5 cm. Hai diém M, N cach nhau 32 cm nam trén dudng trung tryc
cua AB thudc mat nude va ddi xung nhau qua AB. S6 diém trén doan thiang MN dao dong ciing
pha véi hai nguon 1a

A. 8 diém. B. 7 diém. C. 6 diém. D. 9 diém.
Bai 62: Hai ngudn séng nuéc A va B giéng nhau, cach nhau 12 cm dang dao dong diéu hoa vudng
goc voi miat nudc. Bude song 1a 1,6 cm. M 1a mot diém trén mat nude cach déu hai nguén mot
khoang 9,6 cm. O 1a trung diém ciia AB. S6 diém dao dong léch pha /3 + k.2m (k 1a s6 nguyén)
V6i hai nguon co trén doan OM 1a

A.5. B. 6. C. 4. D. 2.
Bai 63: O mit chét 16ng c6 hai ngudn song A, B cach nhau 18 cm, dao dong theo phuong thing
dung voi phuong trinh 14 ua = Ug = acos50mt (v&i t tinh bang s). Téc do truyén song ctia mat chét
long 1a 50 cm/s. Goi O 14 trung diém cua AB, diém M & mat chét long nam trén dwdng trung truc
cua AB va gan O nhit sao cho phan tir chat long tai M dao dong vuong pha vai phan tir chat long
tai O. Khoang cach MO la

A. 3,04cm. B. 24/10 cm. C. 19 cm. D. 8cm
Bai 64: O mat chit long ¢6 hai ngudn song A, B cach nhau 18 cm, dao dong theo phuong thing
dung vé6i phuong trinh 13 us = Ug = acos50mt (v6i t tinh bang s). Tdc do truyén song ciia mat chat
long 1a 50 cm/s. Goi O 14 trung diém cua AB, diém M & mat chét long nam trén dwdng trung truc
cia AB va gan O nhit sao cho phan tir chét long tai M dao dong nguoc pha vai phan tir chat long
tai O. Khoang cach MO la

A. 10 cm. B. 2J1_0 cm C. \/1_9 cm D. 8 cm.
Bai 65: Dung mot 4am thoa tao ra tai hai diém Sy, S, trén mit chat long hai nguén song cung bién
d6, cung pha va c6 tan sb 100 Hz, biét S;S, = 3,2 cm, toc do truyén song trén mat chat long 1a 40
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cm/s, 1 1a trung diém cua doan S;S,, M 1a mdt diém nam trén duong trung truc cta S;S; va dao
dong cung pha vai 1. Khoang cach nho nhat tir 1 ¢én M 1a

A.12cm. B.1,lcm. C. 144 cm. D.13 cm.
Bai 66: Trén mat mot chat long, c6 hai nguén song két hop déng bd O, O, cach nhau 24 cm, dao
dong theo thang dirng. Khoang cach ngin nhét tir trung diém O cua 0,0, dén cac diém nam trén
duong trung truc cua 0,0, dao dong cung pha véi O bang 9 cm. Sb diém dao dong véi bién do
bang khong trén doan 0,0, 1a

A. 18. B. 16. C. 20. D. 14.
Bai 67: O mat chat long c6 hai nguon song A, B cach nhau 40 cm, dao dong theo phuong thang
dung vé6i phuong trinh 13 us = Ug = acos40nt (v6i t tinh bang s). Toc do truyén song ciia mat chat
long 14 40 cm/s. Goi O 1a trung diém ciia AB, diém M & mat chat long nam trén duong trung truc
ctia AB va cach O mot khoang bang 15 cm. Sé diém dao dong cung pha vé6i phan tir chat long tai
O c6 trong khoang MO 1a

Al B. 2. C.3. D. 4.
Bai 68: Trén mit nudc c6 hai ngudn song ngang cuing tan s 25 Hz, ciing pha va cach nhau 32 cm.
Téc do truyén song 12 30 cm/s. M la diém trén mat nude cach déu hai nguon séng va cach O 1a 12
cm (O 1a trung diém doan thiang néi hai ngudn), sé diém trén doan MO dao dong nguoc pha véi O
la

A. 10 diem. B. 6 diém. C. 2 diém. D. 3 diém.
Bai 69: Trén mit nude c6 hai ngudn phat song két hop A, B dao déng cung bién do a, clng tan sb,
cung pha. Coi bién d6 song khong déi. Hai diém dung yén lién tiép trén doan AB cach nhau 3 cm.
Khoang cach gitra hai nguon AB = 20 cm. O la trung diém ctua AB. Trén doan OB c¢6 s6 diém dao
dong vai bién do 1,8a nguoc pha véi dao dong tai O 1a

A. 4. B. 6. C.7 D. 3.
Bai 70: Trén mit nudc ¢ hai ngudn phat song két hop A, B dao dong cung bién do a, cing tan s6,
cung pha. Coi bién d6 song khong déi. Hai diém dung yén lién tiép trén doan AB cach nhau 3 cm.
Khoang cach gitra hai nguén AB = 20 cm. O la trung diém cua AB. Trén doan AB c6 sb diém dao
déng vai bién do 1,8a nguoc pha véi dao dong tai O 1a

A 4 B. 6. C. 7. D. 8.
Bai 71: Trén mit nudc ¢6 hai nguon phat song két hop A, B dao dong cung bién do a, cing tan so.
cung pha. Coi bién d6 song khong déi. Hai diém dung yén lién tiép trén doan AB cach nhau 3 cm.
Khoang cach giira hai nguon AB = 20 cm. O 1a trung diém ciia AB. Trén doan OB c6 s6 diém dao
dong vai bién do 1,8a 1a

A. 4. B. 6. C.7 D. 8.
Bai 72: Trén mat nudc c6 hai ngudn phat song két hop A, B dao dong cung bién do a, cung tan sb,
cuing pha. Coi bién d6 song khong doi. Hai diém dung yén lién tiép trén doan AB cach nhau 3 cm.
Khoang cach giira hai ngudn AB =20 cm. O la trung diém cua AB. Trén doan AB c6 sb diém dao
dong vaéi bién do 1,8a cung pha voi dao dong tai O 1a

A4 B. 6. C.7. D.3.
Bai 73: Trén mat nudc tai hai diém S,, S, nguoi ta dat hai nguon song két hop dao dong diéu hoa
theo phuong thang ding véi phuong trinh u; = 6cos(40nt — w/3) va u, = 8cos(40mt) (uy, U, tinh
bing mm). Biét toc do truyén song trén mit nude 1a 40 cm/s, coi bién do song khong doi khi
truyén song. Trén doan théng S:S, diém dao dong véi bién d6 1 cm va cach trung diém | cua S;S,
mot doan gan nhit 1a

A. 1/12 cm va vé phia A. B. 1/12 cm va vé phia B.

C. 1/6 cm va vé phia B. D. 1/6 cm va vé phia B.
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Bai 74: Trén mit nudc tai hai diém A, B cach nhau 12 cm, nguoi ta dat hai nguon dong b, dao
dong diéu hoa theo phuong thang dung véi tan s6 20 Hz. Biét toc do truyén séng trén mat nudc 1a
32 cm/s, coi bién do song khong dbi khi truyén song. Goi M 1a diém trén mat nuéc sao cho MA =
4,2 cm, MB = 9 cm. Mubn M nam trén duong cuc tiéu thi phai dich B doc theo phuong AB va
huéng ra xa A mot khoang nho nhét bao nhiéu?

A. 0,83 cm. B. 9,8 cm. C. 2,52 cm. D. 9,47 cm.
Bai 75: Trong mét thi nghiém giao thoa séng nudc, hai ngudn S, va S, cach nhau 16 cm, dao dong
theo phuong vudng goc véi mat nude, cing bién do, cing pha, cting tan sé6 80 Hz. Tdc do truyén
song trén mat nude 1a 40 cm/s. & mat nude, goi d 1a duong trung truc cia doan S;S,. Trén d, diém
M & cach S; 10 cm; diém N dao dong nguoc pha voi M va gan M nhét s& cach M mot doan c6 gia
tri gan gia tri nao nhat sau day?

A. 7,8 mm. B. 6,8 mm. C. 4,8 mm. D. 8,8 mm.
Bai 76: Trén mat nudc tai hai diém S;, S, nguoi ta dat hai ngudn song két hop dao dong diéu hoa
theo phuong thing ding véi phuwong trinh u; = 6cos(40nt + ) va u, = 8cos(40mt) (uy, U, tinh bing
mm). Biét tc do truyén song trén mat nudc 1a 40 cm/s. coi bién do song khong ddi khi truyén
song. Trén doan thang S;S, diém dao dong véi bién do 1 cm va cach trung diém 1 cua S;S, mot
doan gan nhit 1a

A, 0,250 cm. B. 0,253 cm. C.0,75cm. D. 0,247 cm.

1A 2.A 3.D 4.B 5B 6.B 7.D 8.B 9.C 10.C

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

21.B 22.B 23.C 24.C 25.A 26.A 27.C 28.A 29.C 30.C

31.C 32.C 33.C 34.C 35.C 36.B 37.C 38.B 39.B 40.A

41.A 42.C 43.C 44.B 45.B 46.D 47.B 48.D 49.A 50.B

51.B 52.D 53.A 54.B 55.A 56.B 57.A 58.C 59.A 60.A

61.A 62.D 63.A 64.C 65. 66.B 67.B 68.D 69.A 70.D
71.C 72.B 73.B 74.A 75.C 16.A
------------------ ] 7y
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Trén con dwong thanh céng khong cé diu chan ciia ké lwoi biéng!
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