CHU DPE 9: GIAO THOA SONG
I. TOM TAT LY THUYET

1. Hién tuwong giao thoa séng:

B 4
Py
5

La sy tong hop cua 2 hay nhiéu séng két hop trong khong gian, trong d6
c6 nhitng chd bién do song dugce ting cudng (cuc dai giao thoa) hodc triét E

tiéu (cyc tiéu giao thoa). Hién twong giao thoa 1a hién twong dic trung clia /;’/?',; 0NN
(@

Hai ngudn séng phat ra hai song ciing tan sb va c6 hiéu s pha khong doi theo thoi gian goi 1a hai ngudn
két hop.
3. Li thuyét giao thoa: h o= -2

song.

2. Piéu kién giao thoa:

Giao thoa ctia hai song phat ra tir hai nguon song két hop S, 8, | L

cach nhau mot khoang / SAVAN
Xét 2 ngudn: u, = A4, cos(wt+¢,) va u, = 4, cos(wt + ¢,
Véi Ap =@, —¢,: 1a d6 1éch pha cta hai nguon.

- Phurong trinh séng tai M do hai séng tir hai ngudn truyén toi:

u,, = A cos(cotﬂp] —2n%) vau =Acos(cot+(p2 —2n%j

- Phuong trinh giao thoa tai M: u,, =u,,, +u,,, (ldp phwong trinh
nay bang mdy tinh véi thao tac giong nhuw tong hop hai dao dong)
> P 1éch pha ciia hai séng tir hai ngudn dén M:

=

AQy = Py =Py = 2 dl—d2)+A(P (1)

> Bién do dao dong tai M: A}, = A} +Aj +2A A, cos(Ag, ) (2)

> Hiéu dudng di ciia song tir hai ngudn dén M: d, —d, =(Ag,, — A(p)zi (3)
T

4. Hai ngudn cung bién d¢:
u, = Acos(wt +¢,) va u, = Acos (ot +¢,)

- Phuong trinh giao thoa song tai M:

u,, = 2.A.cos(n%+%)cos(mt—ndl +d, Lo ‘Hsz

A 2

> Bién d¢ dao dong tai M: A, = 2.A.cos(7c d, ;dz +%j (1)

> Hiéu dudng di cua hai séng dén M: d, —d, =(A¢,, - Aq))zi (2)
T

+Khi Ag,, =2kn=d, —d, :k.x—g—;".x thi Ay, =2A;
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+Khi Ag, =(2k+1)n=d, —d, —(k+%)k—%x thi A
/I

= 0.

Mmin

> So6 diém (hoiic s6 dwong) dao dong cuc dai, cuc tiéu trén doan SS,=L

* S6 cyc dai: L Ap_, L 4o
A 2m A 2n;

* S6 cuc tiéu: —L—ﬂ—l<k<£—&—l
A 2m 2 A 2n 2

Chu ¥: Khéng tinh hai nguon vi nguon la diém ddc biét khong phai la diém cuwc dai hodc cuc tiéu !!

> Hai ngudn cing bién do, cung pha: u, =u, = Acos(wt + @)

+ Néu O 1a trung diém cua doan S,S, thi tai O hodc céac diém ; ECk “;““a'; :

nam trén duong trung truc cia doan S;S, sé dao dong va4i bien [ |

=2A.

d6 cuc dai va bang: A

Mmax

+Khi Ag,, =2kn=d,—d, =k thi A, =2A; %

M max

1 // .
+Khi Agy, =(2k+1)n=d, —d, =| k+— [A thi A, . =0. | | |
2 v v v L
-2 1 0 1
> Hai ngudn cung bién d6, nguoc pha: (Céec g cye tidn)
Ap=1m A, =2A cos(nﬂizj
A 2
5 k=0
Trong truong hgp hai ngudén dao dong ngugc pha nhau thi ' e -1. k=1
nhimng két qua vé giao thoa s& “nguoc lai” véi két qua thu duoc k=-2 k=2
khi hai ngudn dao dong cling pha. s \

+ Néu O 1a trung diém cua doan S;S, thi tai O hogc cac diém
nam trén duong trung truc cua doan S;S, s€ dao dong véi bién d§
=0. /
+Khi d,—d, =kA thi A 0.

Mmin k

bl Ja—

cuc ti€u va bang: A

M min

-

+ Khi dl—dzz(k+;)x thi A, =2A.

M max

> Hai ngudn cung bién d¢, vudng pha:

N 4

+ Néu O 1a trung diém cua doan S,S, thi tai O hodc céc diém nam trén dudng trung truc cua doan S;S,

A(p:i(2k+1)§;AM —2A

s€ dao dong voi bién do: A, = A\/E .

+ S0 diém dao dong cuc dai = SO diém cuc tiéu trén doan S,S, :

Cdch tim nhanh sé diém cuwe tri khi 2 nguén cing (hodc ngwoc) pha:
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Ta lay: S,S, /A =m,p (mnguyén duong, p phan thap phan sau dau phay)

* X¢ét hai ngudn cung pha:

-Khi p=0: s6 cuc dai la: 2m—1; s cuc tiéu 12 2m

-Khi p#0: s6 cuc dai 1a: 2m+1; s cuc tiéu 1a 2m (khi p<5)hodc 2m+2 (khi p>5)
% Khi hai ngudn nguoc pha: két qua s& “nguoc lai” véi hai ngudn cting pha.

o Bai todn 1: Mubn biét tai diém M c6 hiéu khoang cach dén hai nguén la: d,—d, = Ad, thudc van cuc
. A - A ’ 0 A Ad
dai hay van cuc ti€u, ta xét ti so - =k:

+Néu k nguyén thi M thuQc van cuc dai bdc k. Vi du: k =2 = M thudc van cuc dai bac 2.

+ Néu k bdn nguyén thi M thuc van cuc tiéu thir k +1. k =2,5= M thudc van cuc tiéu thir 3.

e Bai todn 2: Néu hai diém M va M' nam trén hai van giao thoa cung loai bac k va bac k' thi ta co:

MSI—MSZZkK r A 1A NPT £ n A TN . £
, , .- Sau do, néu bict k va k' cung la so nguyén thi cac van do la van cue dgi con néu

M’'S, -M'S, =k'A

cung la 56 ban nguyén thi cac van d6 13 van cwc tiéu.
e Bai todn 3: Mubn tim van tdc tmyén song v hoac tan s f khi biét diém M dao dong voi bién do cuc

dai, biét hiéu khoang cach |d1 - d2| va gitta M véi duong trung truc cua S,S, c6 N day cuc dai khac.

Ta c6: |d, —d2|=kk=k%=(N+1)%: v hodc f.

Chu y: Trén S;S, khodng céach gifra hai diém cuc dai (hoac hai cuc £ :4_ ',"'
g o A . . : e
tiéu) gan nhau nhat 1a —; khoang cach gitta mot diém cuc dai va mot e i Tty
2 Sy '}[ .;‘ - ' “_1&\: Sa
L O \

<R <R A SR B 7\‘
diém cuec tiéu ké no 1a R

* MOT SO DANG TOAN GIAO THOA

DANG 1: TIM SO PIEM DAO PONG VOI BIEN PQ CUC PAIL, CUC TIEU GIUA HAI PIEM
M, N BAT KY

s

Hai diém M, N cach nhau hai nguén S, S, lan luot 1a d,,,, M
d2M 4 le 4 d2N .

Ta dat Ad,, =d,,—-d,,; Ady=d,y—d,, va gia s
Ad,, <Ady

> Hai ngudn dao dong cung pha:
* Cuc dai: Ad,, <kA <Ady i
* Cyc tiéu: Ady; <(k+0,5)A <Ady
> Hai ngudn dao dong ngwoc pha:
* Cuc dgi: Ady <(k+0,5)A < Ady

* Cuc tiéu: Ad,, <kh <Ad,
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> Hai ngudn dao dong léch pha goc A bét ki:

* Cyc dai: Ad,, < (k —%)k <Ady
T

* Cyee tidu: Ad,, < (k +0,5 —%)k <Ady
T
DANG 2: TiM SO PIEM CUC PAI, CUC TIEU TREN PUONG TRON TAM O THUQC
PUONG THANG CHUA HAI NGUON, CO BAN KINH TUY Y HOAC ELIP NHAN HAI
NGUON AB LAM HAI TIEU PIEM

> Trén elip nhan hai nguon AB lam hai ti¢u diém: e '7!.\_
I

\'

Ta tim duoc sé diém cuc dai hodc cuc tiéu trén doan AB 1a k. Do mdi duong \ \
M

hypebol cit elip tai hai diém = s diém cyc dai hodc cyc tiéu trén elip 1a 2k. \ L E\
> Trén dwong tron tim O thudc dwong thing chira hai ngudn, c6 ban \ \ /
kinh tuy y: ; Gt
7 it 74.1"? i

Tuwong tu nhu duong elip, ta tim duoc s6 diém cuc dai hodc cuc tiéu
trén doan théng duoc gidi han bdi duong kinh ctia dudng tron va hai diém
ngudn nhu cach tim giita hai diém M, N (dang 1) rdi nhan 2. Xét xem hai
diém dau mut cua doan théng gidi han d6 co6 phai la diém cuc dai hodc
cuc tiéu hay khong, vi hai diém d6 s& tiép xuc voi dudng tron khi dudng
cong hypebol di qua hai diém d6, néu c6 1 diém tiép xic ta ldy tong s6

diém di nhan 2 trr 1; néu 2 diém ldy tong s6 trir 2 — s6 diém cuc dai
hodc cuc tiéu trén duong tron.

DANG 3: XAC PINH KHOANG CACH NGAN NHAT HOAC LON NHAT PE THOA YEU CAU
BAI TOAN.

* Bai todn: Xac dinh khoang cach ngén nhét hodc 1on nhat tai mot
diém trén duong thang di qua mot nguon A hodc B va vudng goc voi
AB.

Xét hai ngudn cung pha:

Gia sur tai M ¢6 dao dong véi bién do cuc dai.

- Khi [k|=1 thi: Khodng cach Ién nhat tr mot diém M dén hai

ngudn la: d,_ =MA

Imax

=M'A

Imin

- Khi |k| =k, thi: Khoing cach ngan nhat tir mot diém M’ dén hai nguon la: d

T cong thirc: —%<k<+% v6i k| =k =y = M'A

Imin
Chii y: V6i hai ngudn ngugc pha va tai M dao dong véi bién do
cuc tiéu ta 1am tuong tu.
« Cac bai toan khac: St dung cong thuc tinh hiéu duong di va két
hop mdi lién hé hinh hoc giira d, va d, véi cac yéu t6 khac trong

bai toan dé giai (lién hé giita cdc canh trong tam gidc vudng).

Trang 4



DANG 4: TiM VI TRi PIEM M TREN PUONG TRUNG TRUC CUA AB, DAO PONG CUNG
PHA HOAC NGUQC PHA VOI HAI NGUON A, B.

Gi4 str hai nguon cung pha c6 dang: u, =u, = Acoswt

* Cach 1: Dung phwong trinh séng.
Phuong trinh song tai M la: u,, = 2.A.cos(n%) cos(mt - n%)

> Néu M dao dong cung pha véi S,, S, thi: Tcd ;Zd =2kn—>d, +d, =kA

Vi M ndm trén dudng trung tryc nén d, =d, tacéd: d, =d, =d, =k

Tir hinh vé ta co: d > 28 = k > AB k>ﬁ(keZ):>k =d_ =k_2A
2 2 2\
o , (ABY .
Theo hinh v& ta c6: x=0M=,/|d" - - (diéu kién:
© i
d> ﬁ ) /'_f" x_\_‘\ )
‘ ,'i/ > i
X, khi d. To diéu kién trén, ta tim duogc: P “~
A < ~B
dmin = kmin7\‘ = Xmin :
0

> Néu M dao d9ng ngwoce pha véi S, S, thi:

29 k) m s d +d, =(2k )

Vi M nim trén dudng trung tryc nén ta co: d, =d, =d, =(2k +)§

Tuong ty trén, ta tim duoc d;, va x

* Cach 2: Giai nhanh

min *

—-Piém cuing pha gAn nhit: k =a +1
~Pi€m ciing pha tht n:k =a+n

lam tron

\ AB
Taco: k=—=k =a= o N .
2\ —biém ngudc pha gan nhat: k=a+0,5

—-Piém ngudc pha tht n: k=a+n-0,5
DANG 5: XAC PINH SO PIEM CUNG PHA, NGUQC PHA VOI HAI NGUON S, S, GIUA HAI
PIEM MN TREN PUONG TRUNG TRUC

S;S, S S
Tacod: k=—-2:d,, =,/OM’ + ON? + C
BN
. d S,

dy
- Cung pha khi: k,, =k :T S)e

M
M }\”N

d d
- Nguoc pha khi: k,, +0,5 :TM;kN +0,5=—2X
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Tukva k, = s6 diém trén OM =a
Tuk va k, = s diém trén ON=b
« Néu M, N cing phia = s6 diém trén MN: a—b
« Néu M, N khéc phia s6 diém trén MN: a+b (cung trlr, khac cong!!!)
Ngodi ra, ta ciing c6 thé sir dung phwong trinh séng va tinh chdt hinh hoc dé gidi todn.
« CAC Vi DU PIEN HINH
Vi du 1: Thyc hién thi nghiém giao thoa séng co trén midt nudce véi hai ngudn cing pha c6 tan sé 10 Hz,
van toc truyén song trén mat nudc 1la v=50cm/s. Héi tai vi tri M cach nguén 1 mét doan d, =20 cm va
cach nguén 2 mot doan d, =25 cm, la diém cuc dai hay cuc tiéu, cuc dai hay cuc tiéu sd méy?
A. Cuc tiéu s6 1 B. Cuc dai sb 1 C. Cuc dai s6 2 D. Cuc tiéu sb 2

Giai:

Tacé: d,—d, =25-20=5cm va x:%:%:scm.\/i Ad=r=k=1

Vay diém M nam trén duong cuc dai s6 1.

=> Chon dap 4an B

Vi du 2: Thyc hién thi nghiém giao thoa séng co trén mit nudc voi hai ngudn cing pha c6 tan s6 10 Hz,
van toc truyén song trén mat nude la v=50cm/s. Hoi tai vi tri M cach nguén 1 mot doan d, =17,5 cm
va cach nguén 2 mot doan d, =25 cm, la diém cuc dai hay cuc tiéu, cuc dai hay cuc tiéu sd méy?

A. Cuc tiéu s6 1 B. Cuc dai sd 1 C. Cuc dai s6 2 D. Cuc tiéu s6 2

Giai:

Taco: d,—d, =25-17,5=7,5cm va A :%:f—g):Scm . Vi Ad=1,51

= Nam trén duong cuc tiéu so 2.

=> Chon dap 4an D

Vi du 3: Thuc hién thi nghiém giao thoa séng co trén mit chat tong voi 2 ngudn cung pha c6 tan sb
f =30 Hz, van toc truyén song trong moi truong 1a 150 cm/s. Trén mit chét 1ong ¢ 4 diém c6 toa do so

vOol  cac nguén lan  lwot nhu sau: M(d1:250m; d2:300m); N(d1:5cm; dzzlocm);

O(d1 =7cm; d, =12 cm) ; P(d1 =27,5;d,=30 cm). Hoéi ¢c6 méy diém nam trén duong cuc dai $6 1.

A. 1 B.2 C.3 D.4
Giai:
Ta co: K:X:@:&m
f 30

Tai M: Ad=d, —d, =30-25=5 cm =\ = ndm trén dudng cyc dai s 1
TaiN: Ad=d,-d,=10-5=5cm=A= nam trén duong cuc dai sb 1
TaiO: Ad=d,-d,=12-7=5cm=A= nam trén duong cuc dai sb 1

TaiP: Ad=d,-d,=2,5=5cm=A= nam trén dudng cuc tiéu sb 1
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— (€6 3 diém la: M, N, O nam trén duong cuc dai s 1.

=> Chon dap an C i B .

Vi du 4: Hai ngudn song co dao dong cing tan s, cing pha. Quan # ,_-:.—D—*: :—D—-‘:i—ﬂ—i B

sat hién tuong giacz thoa thay trén Eioar} AB ¢6 5 diém dao dong véi \

bién d6 cuc dai (ké ca A va B). SO di€m khong dao dong trén doan

AB la
A. 4 diém B. 2 diém C. 5 diém D. 6 diém

Giai:

5 diém cuc dai

Cwcdai  Cuec tiéu

= 4 diém cuc tiéu (khong dao dong).
=> Chon dap an A
Vi du 5: Trong thi nghiém giao thoa séng trén mat nudc hai ngudn két hop A, B cach nhau 12,5cm dao
dong cung pha voi tan s6 10Hz. Toc do truyén song trén mat nudc 1a 20cm/s. SO duong dao dong cuc dai
trén mat nudc la:
A. 13 duong. B. 11 duong. C. 15 duong. D. 12 duong.
Giai:
Hai nguon cing pha (A(p = 0)

= Cuc dai: —ESKSE Trong do: ¢/ =12,5cm va k:X:E:%m
A A f 10

Thay vao = —%SKS%Q—Q%SKSQZS: Cé 13 gia tri cua k nén ¢6 13 duong

=> Chon dap 4an B
Vi du 6: Tai hai diém A, B trén mat chat 16ng cach nhau 15cm c6 hai ngudn phét song két hop dao dong
theo phuong trinh u, = acos(40nt) cm vau,=b cos(40nt + TE) cm . Tdc do truyén song trén bé mit chat

long 1a 40cm/s. Goi E, F 1a 2 diém trén doan AB sao cho AE =EF = FB. Tim s6 cuc dai trén EF.

A.S. B. 6. C.4. D.7.
Gii:
Ta co:
-TaiE (d,=5cm; d,=10cm)=Ad, =5cm 4 E ¥ ”
(1) OO ——— (}(2)

-Tai F (d, =10 cm; d, =5 cm)=> Ad, =—5 cm
S h=~=2cm
f
Vi 2 ngudn nguoc pha: Ag=m
Ady Ao _. _Ady Agp 5 1 5

= Sécucdai: —2-——F<k< & T _<k<Z=-3<k<2
271 A 21 2 2 2

Vi k nguyén nén chon k =-3,-2,-1,0,1,2 nén c6 6 diém dao % dong cuc dai

=> Chon dap 4an B
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Vi du 7: Tai 2 diém O,, O, céach nhau 48 cm trén mat chat 16ng c6 2 ngudn phat song dao dong theo
phuong thang dung v6i phuong trinh: u, :5cos(100nt) (mm); u, :5005(100nt+n/2) (mm). Vian

toc truyén song trén mat chat 1ong 1a 2m/s. Coi bién do song khong doi trong qua trinh truyén song. S6
diém trén doan O, O, dao dong véi bién do cuc dai (khong ké 0,,0,))la
A. 23. B. 24. C.25. D. 26.

Giai:

Hai ngudn vuong pha: A = g

= S6 cuc dai: —E—ﬂSkSE—ﬂ (V61 £ =48cm va k:X:@:%m)
27 A 2m f 50
S B LB L sck<i175= co 24 didm
4 4 4
=> Chon dap an B

Vi du 8: Thyc hién thi nghiém giao thoa séng co trén mat nude voi hai ngudn cing pha c6 tan sé 1a 10
Hz. M 1a mot diém cuc dai c6 khoang cach dén nguon 1 1a d, =25 cm va cach nguon 2 1a d,=35cm.

Biét gitta M va dudng trung truc con cd 1 cuc dai nira. Xac dinh van toc truyén song trén mat nudc.

A. 50 m/s. B. 0,5 cm/s. C. 50 cm/s. D. 50 mm/s.
Giai: ‘ ).M
Vi gitta M va dudng trung truc con 1 duong cuc dai nita, nén M nam trén
duong cuyc dai tht2 = k=2.Taco: Ad,, =d,-d, =35-25=2.A
=>A=5cm
=>v=Af=5.10=50 cm
=> Chon dap an C TT \l )

Vi du 9: Thyc hién thi nghiém giao thoa song co trén mat nudc véi hai ngudn
cung pha c6 tan s6 1a 10 Hz. M 1a diém cuc tiéu c6 khoang cach dén ngudn 1 1a d, =25cm va céach
ngudn 2 1a d, =40 cm. Biét gilta M va duong trung truc con c¢6 1 cuc dai nita. Xac dinh véan tdc truyén
song trén mat nudc.

A. 50 m/s. B. 0,5 cm/s. C. 5 cm/s. D. 50 mm/s.
Giai: w
ViM né‘m trén dudng cuc tiéu gi}Ta M va duong trung truc con ¢6 1 cuc dai nita P .’ M
= M nam trén duong cuc ti€u so 2. 4

Ad=d,-d, =40—25:(1+%jx:xzscm

—v=Af=5.10=50 cm/s \
=> Chon dap 4an B T 0 1
Vi du 10: Thyc hién thi nghiém giao thoa song trén mit nude voi hai ngudn song cing pha S,S, cach

nhau 6 . Hoitrén S S, ¢6 bao nhi€u di€ém dao dong cuc dai va cung pha voi hai nguén.
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A. 13. B. 6. C.7. D. 12.
Giai:
Goi M 1a diém nam trén duong cuc dai (M €SS, ) .
d, 1a khoang cach tir ngudn S, t61 M; d, 1a khoang céch tur ngudn 2 téi M.

Gia su phuong trinh ctia nguén la u =u, = Uo.cos(cot) .

o T n(d, -d,) n(d, +d,)
Phuong trinh giao thoa song tai M: u,, =2.U COST.COS ot———+

M nam trén SS, = d1 +d2 = 6%(1)

n(d, -d,)

=u,, =2.U,cos .cos((ot — 675)

7 o n(d,-d,)

Dé M cung pha véi nguon thi: COST =l=d,-d, = 2kk(2)

Tir (1) va (2) tardtraduoc d, =(k+3)%

Vi0<d, <SS, =61=0<(k+3)L<6M

= -3<k<3

Kl: C6 7 diém cuc dai dao dong cling pha véi ngudn trén doan S;S,

=> Chon dap an C

Vi du 11: Thyc hién thi nghiém giao thoa séng trén mat nudc véi hai ngudn séng cung pha S,S, cach

nhau 6 . Hoi trén S 'S, ¢6 bao nhi€u diém dao dong cuc dai va nguoc pha v6i hai ngudn.
A. 13. B. 6. C.7. D. 12.

Giai:

Goi M 1a diém nam trén duong cuc dai (M €SS, ) .

d, 1a khodng cach tur ngudn S, t61 M; d, 1a khoang cach tur ngudn 2 téi M.

Gia su phuong trinh cia nguon 1a u, =u, = Uo.cos(oat) .

. . . P _ Tt(d2 _dl)
Phuong trinh giao thoa song tai M: u,, =2.U COST.COS ot — o

M ndm trén S,S, =d, +d, = 61(1)

=u,, =2.U, cos n(d2 _dl ) .cos(cot —67:)
Pé M 1a diém cuc dai cho nén: ¢ n(d2 _dl) =+
uc da : OST__l
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Pé M nguoc pha v6i nguon thi: COSM =-1=d,-d, = (21{ + 1)?»(2)
Tu (1) va (2) ta rat ra dugc d, :(k+3+%jk

Vi0<d, <SS, =6k:0£(k+3+%)k£6x

= 3-d<ke3-L
2 2

Kl1: C6 6 diém dao dong cuc dai va ngugc pha voi nguén.

=> Chon dap 4an B

Vi du 12: Hai miii nhon S,S, cach nhau 9 ¢cm, g'fm & d4u mot cau rung cé tan s6 £ =100Hz duoc dat cho
cham nhe vao mat mot chat long. Van tde truyén song trén mat chét long 1a v=0,8 m/s. G& nhe cho can
rung thi 2 diém S,, S, dao dong theo phuong thang dung voi phuong trinh dang: u = a cos2nft. Piém M

trén mat chat 1ong cach déu va dao dong cling pha S, S, gan S, S, nhét c6 phuong trinh dao dong.

A. u,, =acos(2000t+20m). B. u,, =2acos(200nt—12m).
C. u,, =2acos (2000t -107). D. u,, =acos(200nt).
Giai:
_v_380_ 0,8cm
f 100

o =2nf =200nrad /s

M céach déu hai ngudn nén M nam trén duong trung tryc cia SS, licnay d, =d, =D.

n(d,-d,) .COS[M_ n(d, +d1)]
» A

Phuong trinh giao thoa song tai M: u,, =2.U cos

Vid =d,=d=u,, =2U, cos(a)t—%)

Dé M cung pha véi ngudn thi: % =k2=n

N
)

9

,8
ViM gin S;S, nhitnén k=6.

=k=—2>

=5,625 (Vi d, =d, ludn >4,5cm)

> a
(e}

= Phuong trinh tai M 1a: 2U, cos(200nt —127)

=> Chon dap 4an B

Vi du 13: Hai miii nhon S,S, cich nhau 9 cm, g'fm & dau mot cau rung cé tan s6 £ =100Hz duoc dat cho
cham nhe vao mit mot chit long. Van tde truyén song trén mat chét long 1a v=0,8 m/s. GO nhe cho can

rung thi 2 diém S,, S, dao dong theo phuong thang dimg véi phuong trinh dang: u = a cos2xft. Piém M
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trén mat chat 1ong cach déu va dao dong cung pha S, S, gan S, S, nhat. Xac dinh khoang cach ciia M
dén S S, .
A.2,79. B. 6,17. C.7,16. D. 1,67.
Giai:
v _ 80

—=——=0,8cm
f 100

. . , S _ n(dz _dl) n(
Phuong trinh giao thoa song tai M: u,, =2.U COST.COS ot — y

Vid =d,=d=u,, =2U, cos(wt—%)

Dé M cung pha véi ngudn thi: % =k2n

N

.9
0,8

=>k=—2

>l

=5,625 (Vi d, =d, luén >4,5cm)

ViM gan S S, nhitnén k=6.
=d=d, =d, =kA=6.0,8=4,8cm

=M= m =1,67cm

=> Chon dap an D

Vi du 14: Thyc hién thi nghiém giao thoa séng co v6i hai ngudn S,S, cung pha cdch nhau 4m. Tan s cua
hai nguon 1a 10Hz, vén tdc truyén song trong mdi truong 1a 16m/s. Tur S,x ké duong thang vudng goc voi

S,S, tai S, va quan sat trén S;x thay tai diém M 1a diém cuc dai. Hay tim khoang cach MS, nho nhat.

A.4,1. B. 4. C.0,9. D. 5,1.
Giai:
X:X:E:lﬁcm
f 10 d- M
O A . d d d
S6 duong cyc dai trén S,S, la: _ISk SX / I
4 4 S, \ S,
& -——<k<— k=2
1,6 1,6
N . Y
& 2,5<k £2,5. Vay nhitng dudng cuc dai la: -2; —1; 0; 1; 2.

Vi M nam nam trén duong cuc dai va gan S S, nhat nén M phai nam trén duong so 2:

{dz—dlzz.x:3,2

S =d, =4,lcm;d, =0,9cm
d;—-d; =42

(Néu yéu cau MS,__ thi coi nhu giao diém ciia dudng cuc dai gan dudng trung tryc nhét voi Sx)

Imax

=> Chon dap an C
II. BAI TAP

Trang 11



A. KHOI PONG: NHAN BIET
Bai 1: Diéu kién dé hai song co khi gip nhau, giao thoa dugc véi nhau 13 hai song phai xuat phat tir hai
nguon dao dong:

A. cuing bién d6 va co hiéu s6 pha khong ddi theo thoi gian

B. clng tan sd, cung bién do

C. ¢ cung pha ban dau va cung bién do

D. cung tan sb, cing phuong
Bai 2: Hién tugng giao thoa la hién tuong:

A. tong hop cua hai dao dong

B. tao thanh cac gon 151, 16m

C. hai song két hop khi gip nhau thi ¢6 nhitng diém chung ludn ting cudng nhau, c¢6 nhitng diém ching
luon luodn triét ti€u nhau

D. giao nhau cta hai séng tai mot diém ciia méi trudng
Bai 3: Hai ngudn song co hoc két hop, c6 phuong trinh séng 1an lugt 1a u, =Scos(40nt) (mm) va
u, =4cos(40nt—n) (mm), khi séng cua hai ngudn gip nhau tao ra hién tugng giao thoa song. Coi ring
khi truyén di bién d6 song khong thay d6i. Tai nhitng diém cach déu hai ngudn song, c6 bién do song:

A. bang khong B. bang | mm C. bang 9 mm D. bang 2 mm
Bai 4: Trén mat mot chat 1ong c6 hai ngudn két hop cung pha c¢6 bién do6 A va 2A dao dong vudng goc
v6i mat thoang chat 1ong. Néu cho ring song truyén di véi bién do khong thay doi thi tai mot diém M
cach hai ngudn nhitng khoang d, =12,75% va d, =7,25A s& c6 bién dd A,, 1a bao nhiéu ?

A A=A B. A, =0 C. A<A, <3A D. A,, =3A
Bai 5: Phat biéu nao sau ddy vé hién tuong giao thoa song trén mit chat long v6i hai ngudn khong cing
pha la khong dang?

A. Puong trung truc cua doan thang ndi hai ngudn séng 1a mot van cuc dai.

B. SO van cuc dai trén mat chét long c6 giao thoa chua chic 12 mét s 1¢.

C. Trén mit chat 16ng ton tai cac diém hau nhu khong dao dong.

D. Trén mat chét long tdn tai cac diém dao dong voi bién 40 cuc dai.
Bai 6: Diéu nao sau day 1a dung khi noi vé sy giao thoa song?

A. Giao thoa 1a sy tong hop ciia hai hay nhiéu séng trong khong gian

B. Piéu kién dé c6 giao thoa la cac song phai 1a cac song két hop nghia 1a chiing phai cing tan s6 va ¢
hiéu sé pha khong doi theo thoi gian

C. Quy tich nhitng diém c6 bién d6 cuc dai 1a mot hyperbole

D. Tai nhiing diém mat nuéc khong dao dong, hiéu duong di ciia hai song bang mot s6 nguyén lan cia
budc song
Bai 7: Trong hién twong giao thoa song trén mit nudc cua hai ngudn séng A va B clng tan sd nhung
nguoc pha, khoang cach giira hai cuc dai lién tiép nam trén duong ndi hai tm séng bang bao nhiéu?

A. bang hai lan budc song B. bang mot budc song

C. bang mét nira bude song D. biang mot phan tu budc song
Bai 8: Tai hai diém A va B kha gan nhau trén mat chat 1ong c6 hai ngudn phat song theo phuwong thang

dung voi cac phuong trinh lan luot 1a u, = acos(cot) cm va u, = acos(cot+1‘c) cm. Piém M trén mat

chét long cach A va B nhitng doan twong tng 1a d,, d, s€ dao dong vdi bién do cuc tiéu, néu:
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A. dz—dlz(k+0,5)k(keZ) B. dz—dlsz/Z(keZ)

C. dz—d1:(2k+l)k(keZ) D. dz—dlzkk(keZ)
Bai 9: Trong thi nghiém giao thoa séng trén mat nudc véi hai ngudn két hop A, B cing tan s, nguoc pha
nhau thi cac diém trén duong trung truc ciia AB sé& c6 bién d6 dao dong téng hop:

A. cuc tiéu vi hai s6ng t6i cting pha nhau. B. cuc dai vi hai song tdi cung pha nhau.

C. cuc dai vi hai song t61 nguoc pha nhau. D. cyc tiéu vi hai song téi ngugc pha nhau.
Bai 10: Hai ngudn phat song két hop A va B trén mit chit long dao dong theo phwong trinh:
p, =acosl00nt; p, =bcos100mt. Téc do truyén song trén mat chat 1ong 1m/s. I 1a trung diém cua AB.
M la diém nam trén doan AL N 1a diém nam trén doan IB. Biét IM =5 cm va IN =6,5 cm. S6 diém nam
trén doan MN c6 bién d6 cyc dai va cung pha véi I 1a (ké ca 1):

A.7 B. 4 C.5 D.6
B. TANG TOC: THONG HIEU
Bai 1: Trén mit nudc nam ngang, tai hai diém S,, S, cach nhau 8,2 cm, nguoi ta dat hai nguén song co
két hop, dao dong diéu hoa theo phuwong thing dimg c6 tan sé 15 Hz va luén dao dong ddng pha. Biét van
tc truyén song trén mat nude 1a 30 cm/s, coi bién do song khong doi khi truyén di. S6 diém dao dong véi
bién do cuc dai trén doan S S, la:

A. 11 B. 8 C.5 D.9
Bai 2: Tai hai diém A, B cach nhau 20 cm trén mit chét long, ngudi ta gdy ra hai nguon dao dong cung
pha, ciing bién d9, ciing tan s6 50 Hz. Van tdc truyén séng bang 3 m/s. Trén doan ndi A va B, s6 diém co
bién d6 dao dong cuc dai va dimg yén lan luot la:

A.7va6 B.9val0 C.9vag D.7vag
Bai 3: Tai 2 diém S, va S, trong mot moi truong truyén song c6 2 ngudn song két hop, cing phuong,
cung pha, cing tan sd f =40 Hz. Biét rang khoang cach giira 2 diém dao dong véi bién d6 cuc dai lién
tiép 1a 1,5 cm. Téc do truyén song trong moi trudng nay 1a

A. Chua thé xéc dinh  B. 1,2 m/s C. 0,6 m/s D. 2,4 m/s

Bai 4: Hai nguon song két hop trén mit nude cach nhau mot doan S,S, =94, phat ra dao dong cung pha

nhau. Trén doan S S,, so diém c6 bién d¢ cuc dai cung pha véi nhau va cung pha voi nguon (khong ké

hai ngudn) 1a:
A. 6. B. 10. C.8. D. 12.
Bai 5: Hai ngudn song két hop trén mit nudc cach nhau mot doan S,S, =9 phat ra dao dong cung pha

nhau. Trén doan SS,, s0 di€ém c6 bién d¢ cuc dai cung pha véi nhau va cung pha voi nguon (khong ké

hai nguon) 1a:

A. 6. B. 8. C. 10. D. 12.
Bai 6: Tai hai diém M va N trong mot méi trudng truyén song c6 hai ngudn song két hop cung phuong va
cung pha dao dong. Biét bién do, van toc cta song khong ddi trong qua trinh truyén, tin s ciia song bang
40 Hz va co sy giao thoa séng trong doan MN. Trong doan MN, hai diém dao dong c6 bién d6 cuc dai
gan nhau nhét cach nhau 1,5 cm. Vén tdc truyén séng trong méi trudng nay bang:

A. 2,4 m/s. B. 1,2 m/s. C. 0,3 m/s. D. 0,6 m/s.
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Bai 7: Hai nguon dao dong két hop S,. S, gly ra hi¢n tugng giao thoa song trén mat thoang chit long.
Néu ting tan s6 dao dong cua hai ngudn S, vasS, lén2 lan thi khoang cach giita hai diém lién tiép trén
S,S, c6 bién d¢ dao dong cuc tiu sé thay ddi nhu thé nao?

A. Ting lén 2 lan. B. Khong thay ddi. C. Tiang 1én 4 lan. D. Giam di 2 lan.
Bai 8: Cho hai ngudn song dao dong giéng hét nhau, v6i bién d6 2 cm. Khoang cach gitra hai ngudn 1a 60
cm, bude song 1a 20 cm. Coi bién do khong thay ddi trong qua trinh truyén séng, sé diém dao dong véi
bién do 3 cm trong khoang hai nguén 1a:

A. 24. B. 12. C.3. D. 6.
Bai 9: Cho hai ngudn két hop S, S, gidng hét nhau cach nhau 5 cm. Soéng do hai ngudn nay tao ra cé
budc séng 2 cm. Trén S,S, quan sat dugc s6 cuc dai giao thoa la:

A.7. B. 9. C.5. D. 3.
Bai 10: B) tri hai ngudn diém S.. S, nam cach nhau 12 cm cung dao dong voi biéu thic s =a cos100xt .
Van tdc tmyén song 1a 0,8 m/s. Trén doan théng S,S, co s6 diém dao dong manh nhét 1a:

A. 14. B. 15. C. 16. D. Khong xac dinh duoc
Bai 11: Trén mit chit long c6 hai nguon song két hop dao dong cing pha theo phuong thang dung tai hai
diém cb dinh A va B cach nhau 7,8 cm. Biét budc song 1a 1,2 cm. S6 diém c6 bién d6 cuc dai nam trén
doan AB la:

A. 12. B. 13. C.11. D. 14.
Bai 12: O mit thoang ctia mot chat 1ong ¢ hai ngudn két hop A va B dao dong diéu hoa cing pha véi
nhau va theo mot phuong thang dimg véi tan s6 50 Hz. Biét toc do truyén song bang 600 cm/s. Coi bién
d6 song khong doi trong qua trinh song lan truyén. Khoang cach ngan nhat gitta hai diém dao dong véi
bién d6 cuc dai nam trén doan théng AB la

A.3 cm. B. 12 cm. C. 6 cm. D. 24 cm.
Bai 13: Cho hai nguon song am két hop A, B dit cach nhau 2 m dao dong cing pha nhau. Di chuyén trén
doan AB, nguoi ta théy ¢6 5 vi tri Am c6 d to cuc dai. Cho biét tde do tmyén am trong khong khi 1a 350
m/s. Tan s6 f cia ngudn 4m c6 gia tri thoa man :

A. 350 Hz<f <525 Hz B. 350 Hz < f <525 Hz

C.175Hz<f<262,5Hz D. 175 Hz<f <262,5 Hz

Bai 14: Thuc hién giao thoa séng co trén mit nudce cia hai ngudn phat song ngang két hop S,, S, cach
nhau 65mm, dao dong v&i phuong trinh 1a: u, =u, =2cos100nt (mm). Tbc d6 truyén song trén mat
nudce 1a 20cm/s. S6 diém dao dong vai bién d6 cuc dai trén doan S S, la:

A. 16. B. 32. C. 33. D. 17.
Bai 15: Hai ngudén 4m 0,0, coila2 ngudn diém cach nhau 4m, phat song két hop cing tan sé 425Hz,
cung bién do lem va cung pha ban dau bang khéng (van tdc truyén am la 340m/s). S diém dao dong véi
bién 4 1 cm & trong khodng gitta O,0, 1a?

A. 15 B. 20 C.10 D.8
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Bai 16: Hai tim dao dong két hop S,, S, giy ra hién tuong giao thoa song trén mat thoang mot chat long.
Cho S;S,=L. Néu ting tan s6 dao dong cuia hai ngudn S.S, lén & lan thi khoang céach giira hai diém
lién tiép trén S;S, c6 bi€n d§ dao dong cuc dai s€ thay d6i nhu thé nao?

A. Tang lén 7 lan. B. Giam di = lan. C. Khong thay doi. D. giam di 2« lan.
Bai 17: O mit thoang cua mot chat 16ng ¢ hai ngudn két hop A va B dao dong déu hoa cung pha véi
nhau va theo phuong thang dimg. Biét toc do truyén song khong doi trong qua trinh lan truyén, budc song
do mdi ngudn trén phat ra bang 6 cm. Khoang cach ngan nhat giita hai diém dao dong véi bién d6 cuc dai
nam trén doan thang AB 1a:

A.9cm. B. 12 cm. C.6 cm. D.3 cm.
Bai 18: Trong thi nghiém tao van giao thoa song trén mit nudc, ngudi ta dung ngudn dao dong co tan sb
50 Hz va do dugc khoang céach giira hai gon song lién tiép nam trén duong ndi hai tim dao dong 1a 2 mm.
Tbc d6 truyén song trén day 1a:

A. 40 cm/s. B. 10 cm/s. C. 20 cm/s. D. 30 cm/s.
Bai 19: Hai ngudn diém S, S, trén mit nudc cach nhau 21 cm phat séng ngang cung pha cung bién do va
tan s6 20 Hz. Biét toc d9 truyén séng trén mat nuéc 1a 1,2 m/s. Hoi trong khoang S,S, ¢6 bao nhi€u diém
dao dong vai bién dg cuc dai:

A. 6. B. 7. C.5. D. 4.
Bai 20: Trong thi nghiém giao thoa trén mit nudc, hai nguon két hop A va B dao dong cung pha véi tan
s6 =20 Hz; AB =38 cm. Biét toc do truyén song trén mat nudc la 30 cm/s. Mot duong tron co tam tai
trung diém O ctia AB, nam trong mit phang chtra cic van giao thoa, ban kinh 3cm. S6 diém dao dong cuc
dai trén duong tron la:

A. 9. B. 14. C. 16. D. 18.
C.BUT PHA: VAN DUNG
Bai 1: Cho hai loa 12 ngudn phat song 4m S,, S, phéat &m cung phuong trinh ug =ug, =acoswt. Van tdc
song am trong khong khi 13 330 m/s. Mot thiét bi do dat vi tri M cach S, 3 m, cach S, 3,375 m. Tén s
am bé nhat dé & M dé khong do dugc 4m tir hai loa 1 bao nhiéu?

A. 420 Hz B. 440 Hz C. 460 Hz D. 480 Hz
Bai 2: Hai diém A va B trén mit nudc c6 hai nguon dao dong cung phuong trinh dao dong u = a cos10nt
cm. Van toc tmyén song trén mat nudc la 0,1 m/s. Xét mat diém M trén mit nude cach A va B cac
khoang d, =18 cm va d, =21 cm. Piém M thudc:

A. duong cong cuc dai bac 2. B. dudng cong cuc dai bac 3.

C. duong cong cyc tiéu thi 2. D. duong cong cuc tiéu thir 1.
Bai 3: Trong thi nghiém giao thoa song nudc, hai ngudn két hop va dong bd A va B dao dong vdi tan sb
15Hz. Nguoi ta thiy diém M dao dong cuc dai va gitra M voi duong trung truc cia AB c6 mot dudng
khong dao dong. Hiéu khoang cach tt M dén A, B 1a 2cm. Tinh vén toc truyén song trén mat nudoc:

A. 15 cm/s. B. 45 cm/s. C. 30 cm/s. D. 26cm/s.
Bai 4: Trén mat nudc, hai ngudn két hop A, B cach nhau 40 cm dao dong cung pha, biét budc song
A =6 cm. Hai diém C, D ndm trén mit nuéc ma ABCD la mét hinh chit nhat, AD =30 cm. S6 diém dao
dong véi bién dd cuc dai va cuc tiéu trén CD 1a:

A.11val0 B.7va6 C.5va6 D.13va 12
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Bai 5: Thyc hién thi nghiém giao thoa trén mat nudc véi hai ngué)n két hop A, B khoang cach
AB =8 cm, phuong trinh song tai A, Bla u, =u, =acos40nt (cm) , van toc tmyén song trén mat nudc
1a v=30cm/s. Goi C, D 14 hai diém trén mit nudc sao cho ABCD 14 hinh vuong. Tim s6 diém dao dong
vG1 bién @0 cuc dai trén CD ?

A.5 diém. B. 11 diém. C. 10 diém. D. 7 diém.
Bai 6: Trong thi nghiém giao thoa song trén mat nude hai ngudn két hop A, B cach nhau 12,5 cm dao
dong cung pha voi tan sb 10 Hz. Tc do truyén song trén mit nudce 1a 20 cm/s. S6 duong dao dong cuc
dai trén mat nudc la:

A. 13 duong. B. 11 dudng. C. 15 duong. D. 12 duong.
Bai 7: Hai nguon két hop A, B dao dong theo phuong vudng goc voi mit nudc véi phuong trinh
u= Acos(ZOOnt) (mm) . Xét v& mot phia dudng trung tryc cia AB ta thiy van bac k di qua diém M co
MA -MB =12 mm va van bic k+3 (cung loai v&i van bac k) di qua diém N c6 NA—-NB =36 mm.
Tbc d6 truyén song 1a

A. 4m/s. B. 0,4 m/s. C. 0,8 m/s. D. 8 m/s.
Bai 8: Trén mit nudc c6 2 ngudn song gidng hét nhau A va B cach nhau mot khoang AB =24 cm. Cac
song ¢6 cung bude song A =2,5 cm. Hai diém M va N trén mit nude cung cach déu trung diém cua doan
AB mot doan 16 cm va cung cach déu 2 ngudn song va A va B, s6 diém trén doan MN dao dong ciing pha
v6i 2 nguon la:

A. 6. B. 7. C.8. D. 9.
Bai 9: Trong thi nghiém giao thoa song, ngudi ta tao ra trén mat nudc hai ngudn séng A, B dao dong véi
phuong trinh u, =u,; =5cos10nt cm . Téc do truyén song trén mat nude 1a 20 cm/s. Mot diém N trén
mit nuéc voi AN —BN =—10cm nam trén duong cuc dai hay cuc tiéu tha méy, ké tur duong trung truc
cua AB?

A. Cyc tiéu thir 3 vé phia A. B. Cuc tiéu thir 4 vé phia A.
C. Cuc tiéu thir 4 v& phia B. D. Cyc dai thir 4 vé phia A.

Bai 10: Trong thi nghiém vé giao thoa song trén mat nudc, hai nguf”)n két hop A, B dao dong giéng hét
nhau véi tan sé 16 Hz. Tai diém M cach ngudn A, B nhitng khoang d, =30 cm, d, =25,5 cm song co
bién d0 cuc dai. Gitta M va duong trung truc ctia AB c6 2 day cac cuc dai khac. Van tbe truyén song trén
mat nudc la

A. 24 cm/s. B. 36 cm/s. C. 12 cm/s. D. 100 cm/s.

Trang 16



Bai 11: Hai ngudn séng A, B dao dong diéu hoa theo phwong vudng goc véi mit nudc véi phuong trinh
u, —u, =acos20nt . Biét téc do truyén séng 1a 40 cm/s. Bién do song khong doi khi truyén di. Mot diém
N trén mit nuéc c6 hiéu khoang cach dén hai ngudn AB thoa man AN —BN =10 cm. Diém N nam trén
dudng dimg yén ké tir trung truc cuia AB va vé....
A. Thu 3 - phia A B. Thir 2 - phia A C. Thu 3 - phia B D. Tht 2 - phia B

Bai 12: Trong mot thi nghiém giao thoa song trén mit nudc, c6 hai ngudn két hop A va B dao dong cing
pha voi tan s6 f =20Hz, cach nhau 12 cm. Van toc truyén song trén mat nudc v=30cm/s. Goi C vaD
1a hai diém trén mit nude sao cho ABCD 1a hinh vudng, s diém dao dong véi bién do cuc dai trén doan
CD la:

A. 9. B. 11. D.7.
Bai 13: Hai ngudn phat séng co tai hai diém A va B cung tan sd, cung bién do, cting pha nim sau trong
mot bé nude. Xét hai diém trong nudc: diém M nam ngoai dudng thang AB va diém N nam trong doan
AB déu c6 hiéu khoang cach tdi A va B bang mot sd ban nguyén lan budc séng, coi bién do song khong
d6i. Chon dap an diing

A. Céc phan tr nuéc & M va & N déu ding yén.

B. Phan tir nuéc & M dao dong, & N ding yén

C. Cac phan tir nuéc & M va N déu dao dong.

D. Phan tir nude & N dao dong, & M ding yén.
Bai 14: D¢ khao sét giao thoa song co, ngudi ta bd tri trén mit nude nam ngang hai ngudn két hop S,va
S, . Hai ngudn nay dao dong diéu hoa theo phuong thang dimg, ciing pha. Xem bién d song khong thay
dbi trong qua trinh truyén séng. Cac diém thuéc mit nudc va nam trén dudng trung truc cta doan S,S, sé:

A. dao dong vai bién dg cuc dai.

B. dao dong voi bién do cuc tiéu.

C. khong dao dong.

D. dao dong v6i bién 4o béng ntra bién do cuc dai.
Bai 15: Hai nguon két hop S,, S, cach nhau 50mm trén mdt thoang thiy ngan dao dong gidng nhau
x =acos60nt(mm). Xét vé mot phia dudng trung tryc cia S;, S, thdy van bac k di qua diém M c6
MS, —MS, =12 mm va véan bac (k+3) di qua diém M’ c6 M'S —M'S, =36 mm. Tim van téc truyén
song trén mat thuy ngén, van bac k 1a cuc dai hay cyc tiéu?

A. 24cm/s, cuc tiu.  B. 80cm/s, cuc tiéu,  C.24cm/s, cuc dai. D. 80 cm/s, cuc dai.
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Bai 16: Trong sy giao thoa cua hai song co phét ra tir hai ngudn diém két hop, cting pha, nhimng diém dao
dong véi bién do cuc dai co hidu khoang cich d, —d, t&i hai ngudn, thoa man diéu kién nao sau day (v6i
k 12 s6 nguyén, A 1a budc séng)?

A.d,-d =kA/2 B. d,—-d, =kA C. d,—-d, =2k D. dz—dlz(k+1/2)7»
Bai 17: O mit chit 1ong c6 hai ngudn song co A, B cach nhau 18 cm, dao dong theo phuong thang dimg
v61 phuong trinh 1a u, =u; =acos50nt (voi t tinh bang s). Toc do truyén song ciia mit chat 1ong 1a 50
cm/s. C 12 mot diém & mat chét long tao thanh tam giac ABC vudng can tai B. S4 diém tai do phﬁn tir chat
long khong dao dong trén doan BC 1a

A.S. B. 7. C.8. D. 6.
Bai 18: Trong giao thoa song nudc, hai nguon phat song tai S, va S, 1a hai nhanh cta am thoa chir U,
cung cham mit nude va dao dong theo phuong thang dimg véi tan s f = 50 Hz , cach nhau S,S, =16cm.
Van tdc truyén song 0,5m/s. Diém M c6 khoang cach SM=7cm va SM=18cm; diém N c6 khoang
cach SN =16 cm va S,N=11cm. Trén MN c6 bao nhiéu diém dao dong vdi bién d6 cuc tiéu

A. 15. B. 14. C.17. D. 16.
D. VE PiCH: VAN DUNG CAO
Bai 1: Trong hién tugng giao thoa song nudc, 2 ngudn két hop A, B cach nhau 20 cm dao dong diéu hoa
cung pha, cing tan s6 40 Hz. Tdc do truyén song 1a 1,2 m/s. Xét trén duong tron tim A, ban kinh AB,
diém nam trén duong tron dao dong véi bién do cuc dai, cach dudng trung truc AB mot khoang nge"m nhat
bang bao nhiéu ?

A. 27,75 mm. B. 26,1 mm. C. 19,76 mm. D. 32,4 mm.
Bai 2: Trén mit nudc co 2 ngudn séng ngang cing tan sé 25Hz ciing pha va cach nhau 32cm, téc do
truyén séng v=30 cm/s. M la diém trén mat nudc cach déu 2 ngudn song va cach N 12 cm (N 1a trung
diém doan thiang nbi 2 ngudn), s6 diém trén MN dao dong cung pha 2 ngudn la:

A. 10. B. 6. C. 13. D. 3.
Bai 3: Hai nguon séng két hop S, va S, cung pha, cdch nhau 3 m, phat ra hai song c6 budc séong 1 m.
Mot diém A nam trén dudng thang vudng goc véi S;S,, diqua S, vacach S, mét doan L. Tim gia tri 16n
nhit cia L dé phan tir vat chét tai A dao dong vai bién do cuc dai ?

A.2m. B. 4 m. C.5m. D. 4,5 m.
Bai 4: Trén mait chat long tai hai diém A, B cach nhau 17 cm c6 hai nguén két hop, dao dong theo
phuong thing dimg véi phuong trinh: u A =Up =2co0s50nt cm (t tinh bang s). Toc do truyén song trén
mat chat 1ong 1a 1,0 m/s. Trén duong thing Ax vudng goc v6i AB, phan tir chét long tai M dao dong véi
bién do cuc tiéu. Khoang cach MA nh¢ nhat bang

A. 2,25 cm. B. 1,5 cm. C.3,32 cm. D. 1,08 cm.
Bai 5: O mat nudc c6 hai ngudn song A, B dao dong theo phuong vudng goc v6i mit nude, ¢d phuong
trinh u =acosot, cach nhau 20 cm véi budce song 5 cm. I 13 trung diém AB. P 1a diém nam trén duong

trung truc cua AB cach I mdt doan 5 cm. Goi (d) 1a duong thang qua P va song song voi AB. Diém M
thudc (d) va gan P nhét, dao dong voi bién d¢ cuc dai. Khoang cach MP 1a
A. 2,5 cm. B. 2,81 cm. C.3 cm. D. 3,81 cm
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Bai 6: Trong hién twong giao thoa song nudc hai ngudn kép hop A va B cach nhau 25 cm dao dong véi
phuong trinh: u, =u, :3cos(401'ct). Biét toc do truyén séng trén mit nude v =0,4(m/s). Goi d la
duong thang thudc mit nudc di qua A va vudng goc véi AB. Sb diém dao dong vdi bién do cuc dai trén
duong thang d la:

A. 24. B. 26. C.23. D. 25.
Bai 7: Trong thi nghiém giao thoa v6i hai ngudn phat song gidng nhau tai S,, S, trén mat nudc. Khoang
cach hai nguon 1a S,S, =8cm. Hai song truyén di c6 budc song A =2cm. Trén duong thang xx' song
song voi S;S,, cach S;S, mot khoang 2 cm, khoang cach ngan nhét giira giao diém C cta xx' voi duong
trung tryc S;S, dén giao diém M clia xx' v6i dudng cuc tiéu la:

A.1cm. B. 0,64 cm. C. 0,56 cm. D. 0,5 cm.
Bai 8: Hai nguon song két hop S, va S, trén mat chét long cach nhau a =2 m dao dong diéu hoa clng
pha, phat ra hai séng c6 budc song 1m. Piém A trén mat chat 1ong nam cach S, mot khoang d va AS,
vuong goc S;S,. Gid tri cyc dai cua d dé tai A c6 duoc cuc dai cua giao thoa la.

A.2,5m. B.1m. C.2m. D. 1,5m.
Bai 9: Hai ngudn séng AB cach nhau 1m dao dong cing pha voi bude song 0,5m, I 13 trung diém cua
AB. P 1a diém nam trén dudng trung tryc ctia AB cach I 100 m. Goi d 1a duong thang qua P va song song
v6i AB. Tim M thudc d va gan P nhit dao dong véi bién do cuc dai (Tim khoang cach MP)

A. 65,7 m. B. 57,7 m. C.75,7m. D. 47,7 m.
Bai 10: Hai nguon két hop dong pha A, B cach nhau 0,4m dao dong véi tan s 20Hz. Tdc do truyén song
trén mat chét long 1a 0,4m/s. Ké duong thang xy vudng goc voi AB tai A, diém dao dong cuc dai trén
duong xy cach A xa nhat 1a:

A. 3,39 m. B. 2,18 m. C.3,99m. D. 2m.
Bai 11: Hai nguon song két hop, cing pha S, va S, cach nhau 2,2 m phat ra hai song c6 budc song 0,4m,
mot diém A ndm trén mat chit long cach S, mot doan L va AS, vudng goc S,S,. Gid tri L nho nhat dé tai
A dao dong véi bién do cuc dai la:

A. 0,4 m. B. 0,21 m. C. 5,85 m. D. 0,1 m.
Bai 12: O mit thoang cta mot chit 16ng c6 hai ngudn song két hgp A va B cach nhau 20cm, dao dong
theo phuong thang dimg véi phuong trinh u A=Up = 4cos(40nt) cm. Biét toc do truyén séng trén mit
chét long 1a 40 cm/s. Xét hinh thoi BMNA ¢6 AB =BN thudc mit thoang chét long, xac dinh s6 diém
dao dong vai bién do cuc dai trén doan AM.

A. 19 diém. B. 18 diém. C. 17 diém. D. 16 diém.
Bai 13: Tai hai diém A va B trén mit nudc cach nhau mot khoang 16 cm ¢6 hai ngudn song két hop dao
dong diéu hoa voi cung tan sb, cung pha nhau. Piém M nam trén mat nudc va nam trén dudng trung truc
ciia AB cach trung diém I cia AB mot khoang nho nhét bang 445 cm luén dao dong cung pha vai 1.
Diém N nim trén mat nude va nam trén duong thang vudéng goc voi AB tai A, cach A mot khoang nho
nhit bang bao nhiéu dé N dao dong véi bién do cyc tiéu:

A. 2,41 cm. B. 4,28 cm. C.4,12 cm. D. 2,14 cm.
Bai 14: Trong mot thi nghiém giao thoa song trén mat nudc, hai ngudn két hop S, va S, dao dong cung

pha va clng tan s6 16 Hz. Tai diém M cach hai ngudn lan luot 1a d,=30cm va d, =25,5 cm, song co
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bién do cyuc dai. Gitta M va duong trung tryc cua S;S, c6 thém mot gon 16i nita. Vén téc truyén song trén
mat nudc la

A. 24 cm/s. B. 36 cm/s. C. 72 m/s. D. 7,1 cm/s.
Bai 15: O mit nude c6 hai nguon song dao dong theo phuwong vudng goc véi mit nude, ¢ cung phuong
trinh u = A coswt. Trong mién gip nhau cta hai séng, nhiing diém ma & d6 cac phan tir nudc dao dong
v4i bién do cuc dai sé c6 hiéu duong di clia song tir hai ngudn dén d6 bang:

A. mot sd 1¢ 1an nira budc song. B. mot s6 nguyén lan budc song

C. mot s6 nguyén lan nira budc song. D. mot s6 1é 1an budc song.
Bai 16: Trén mat chat long, tai A va B cich nhau 9 cm c6 hai ngudn dao dong két hop:
u, =u, =0,5 cosl00xnt (cm). Van tc truyén séong v =100 cm/s. Diém cuc dai giao thoa M trén duong
vuong goc véi AB tai A 1a diém gan A nhat. Khoang cach tir M dén A la:

A. 1,0625 cm. B. 1,0025 cm. C.2,0625 cm. D. 4,0625 cm.
Bai 17: Hai ngudn song két hop, cing pha S, va S, céach nhau 2 m phét ra hai song c6 budc séng 1 m,
mot diém A nam trén mat chat long cach S, mt doan L va AS, vudng goc SS,. Gia tri L 16n nhét dé tai
A dao dong voi bién d cuc dai la:

A. 1 m. B. 1,5 m. C.1,25m. D. 1,75 m.
Bai 18: O mit nudc c6 hai ngudn séng co A va B cach nhau 15 cm, dao dong diéu hoa ciing tan sd, cing
pha theo phuong vudng géc voi mit nude. Diém M nam trén AB, cach trung diém O 14 1,5 cm, 1a diém
gan O nhat luén dao dong vai bién do cuc dai. Trén dudng tron tim O, duong kinh 20cm, nim & mit
nude c6 sé diém ludn dao dong voi bién d6 cuc dai 1a

A. 18. B. 16. C.32. D. 17.
Bai 19: Tai hai diém A va B trén mit nude cach nhau 8 cm c6 hai ngudn két hop dao dong véi phuong
trinh: u, =u, =acos 40nt(cm) téc do truyén séng trén mat nude 1a 30cm/s. Xét doan thang CD = 4cm
trén mat nudc co chung dudng trung truc véi AB. Khoang cach 16n nhat tir CD dén AB sao cho trén doan
CD chi ¢ 3 diém dao dong véi bién d6 cuc dai la:

A.3,3 cm. B. 6 cm. C.8,9 cm. D. 9,7 cm.
Bai 20: Biét A va B 1a 2 ngudn song nudc giéng nhau cach nhau 11 cm. Tai diém M cach cic ngudn A, B
cac doan tuong ing la d, =18 cm va d, =24 cm c6 bién do dao dong cyc dai. Gilra M va duong trung
truc cia AB c6 2 duong cuc dai. Hoi duong cuc dai g?m nguén A nhét s& cach A bao nhiéu cm

A. 0,5 cm. B. 0,4 cm. C.0,2 cm. D. 0,3 cm.
Bai 21: Trén mit thoang mot chat 1ong, hai ngudén két hop A va B dao dong véi phuong trinh
u, =uy =acos(ot). Tai mot thoi diém M niam cach A 15 cm, cach B 25 cm thdy séng c6 bién do cuc
tiéu, gitta M va gon séng trung tim co 2 gon song. Biét AB =33cm, s6 duong cuc dai cit AB la:

A. 13. B. 11. C.17. D. 15.
Bai 22: Trén bé mit chat 16ng c6 hai ngudn két hop AB cach nhau 40cm dao dong cung pha. Biét song do
moi ngudn phat ra c6 tan s6 :10(Hz), van toc truyén song 2(m/s). Goi M 1a mot diém nam trén
dudng vudng goc véi AB tai d6 M dao dong voi bién d6 cuc dai. Poan AM c6 gia tri 16n nhit 1a:

A. 20 cm. B. 30 cm. C. 40 cm. D. 50 cm.
Bai 23: Trong thi nghiém giao thoa séng trén mit nudc, hai ngudn AB cach nhau 11cm dao dong ciing
pha cung tan s6 20Hz, toc do truyén song trén mat nudc 80cm/s. Sé duong dao dong cuc dai va cuc tiéu
quan sat dugc trén mat nude la:
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A. 4 cuc dai va 5 cuyc tiéu. B. 5 cuc dai va 4 cuc tiéu.

C. 5 cuc dai va 6 cuc tiéu. D. 6 cuc dai va 5 cuc tiéu.
Bai 24: Trong mot thi nghiém vé giao thoa séng trén mit nudc, hai ngudn két hop cing pha A, B dao
dong voi tan sd f = 20(Hz). Tai mot diém M cach cac ngudn A, B nhiing khoang 25 cm va 20 cm, song
c6 bién d6 cuc dai. Gilra M va duong trung truc ciia AB co bdn day cuc tiéu. Tinh tdc do truyén song trén
mat nudc.

A. 40 cm/s. B. 30 cm/s. C. 25 cm/s. D. 60 cm/s.
Bai 25: Trong thi nghiém giao thoa song trén mit nudc, hai ngudn két hop dao dong cing pha O, va O,
cach nhau 20,5cm dao dong véi cung tan so f=15(Hz). Tai diém M cach hai ngudn nhitng khodng
d, =23 cm va d, =26,2 cm song co bién do cuc dai. Biét réng gitta M va duong tryc cia O,0, con mot
duong cuc dai giao thoa. Van tdc truyén song trén mat nude 1:

A.2,4m/s B. 16 cm/s C. 48 cm/s D. 24 cm/s
Bai 26: Giao thoa song nudc voi hai ngudn A, B gidng hét nhau c6 tan s6 40 Hz va cach nhau 10 cm. Tdc
d6 truyén song trén miat nude 1a 0,6 m/s. Xét duong thang By nam trén mit nudc va vudng goc voi AB.
Piém trén By dao dong vai bién do cuc dai gén B nhét 1a:

A. 10,6 mm. B. 11,2 mm. C. 12,4 mm. D. 14,5 mm.
Bai 27: Trong hién tuong giao thoa song nudc, hai ngudn két hop A, B cach nhau 20 cm dao dong diéu
hoa cung pha, cung tan sb f = 40(Hz). Tdc do truyén song trén mat nudc la 1,2 m/s. Xét trén duong tron
tam A, ban kinh AB, diém nam trén duong tron dao dong vai bién d cuc dai cach xa duong trung truc
ctia AB nhit mot khoang bang bao nhiéu ?

A. 26,1 cm. B. 9,1 cm. C.9,9 cm. D. 19,4 cm.
Bai 28: Trong thi nghiém giao thoa song trén mat nudc, hai ngudn két hop A, B gidng nhau dao dong véi
tan s6 13 Hz. Toc do truyén song trén mat nudc 1a 26 cm/s. Tai diém M cach A, B lan luot nhitng khoang
AM =19 cm, BM =21 cm song c6 bién do cuc dai. Gilta M va dudng trung truc cua AB con co:

A. 3 day cuc dai khac B. 2 day cuc dai khac. C. 1 day cuc dai khac. D. khong day c6 cuc dai nao.

III. HUONG DAN GIAI

A. KHOI PONG: NHAN BIET
Bai 1: Chon ddp an D

Bai 2: Chon ddp an B

Bai 3: Chon dap an B

Bai 4: Chon dap an C

Bai 5: Chon dap an A

Bai 6: Chon dap an B

Bai 7: Chon dap an B

Bai 8: Chon dap an B

Bai 9: Chon ddp an D

Bai 10: Chon dap an D

B. TANG TOC: THONG HIEU
Bai 1: Chon dap an D

Bai 2: Chon dap an A
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Bai 3: Chon dap an B
Bai 4: Chon dap an C
Bai 5: Chon dap an B
Bai 6: Chon dap an B
Bai 7: Chon ddp an D
Bai 8: Chon dap an B
Bai 9: Chon dap an C
Bai 10: Chon dap an B
Bai 11: Chon dap 4n B
Bai 12: Chon dap an C
Bai 13: Chon dap an A
Bai 14: Chon dap an C
Bai 15: Chon dap 4n B
Bai 16: Chon dap 4an B
Bai 17: Chon dap an D
Bai 18: Chon dap an C
Bai 19: Chon dap an B
Bai 20: Chon dap an C

C.BUT PHA: VAN DUNG
Bai 1: Chon dap an B
0,375

Ta co: M:(m+l):>k:
A 2

m+—
2

Tan s6 song f :X:(m+lJ.88O
A 2

Vif, =>m-0=f_ =0,5.880=440Hz
Bai 2: Chon dap an C
Taco f =w/2n=5Hz;= Budcsong A =v/f =2cm

5 d—d_21-18

Tac =1,5=M la cuc tiéu bac 2

Bai 3: Chon dap an C

Theo bairatacd d,—d,=AM-MB=2=n.A

Vi gitta M va trung truc khong con cyc dai ndao = n =1

= Budc song A =2cm

— Vin tdc truyén song v =A.f =30cm /s

Bai 4: Chon dap an B

Xét cuc dai trén DC

d,—-d, 50-30
==

Tai D ta co 3,3=n,
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d,—d, 30-50
6

Tai Ctacod =-3,3=n,

= -3,3<n<33
— C6 7 diém dao dong cuc dai
Xét cuc tiéu trén DC
d,—d, 50-30
.~ 6
d,—-d; 30-50
G

Tai D ta co :3,3:mD+%:>mD:2,8

Tai C tacod

=-3,3=m, +%:>mC =-38

=-3,8<m<2,8

= C6 6 diém dao dong cuc tiéu
Bai 5: Chon dap an A

Ta co bude song A=v/f=1,5cm

Tai D ta c6 d, -4, :8\/5_8:2,2:nD
A 1,5

Tai C ta co d; -4, =8_8*E=—2,2=nC
A 1,5

=-2,2<n<2,2
— (C6 5 diém dao dong véi bién do cuc dai trén CD
Bai 6: Chon dap an A
Ta c6 budc song A=v/f =2 cm
n[< 2B 123 ¢ o
A 2
= —6,26<n<6,25 = Co 13 diém dao dong cuc dai
Bai 7: Chon dap an C
Taco f=100Hz
Gia sit M 1a cyc dai nén d, —d, =12=n. (1)
N la cyc dai dj—d, =(n+3)A (2)
Tu (1) va (2)
= 36=12+3 A=A =8cm
Van toc truyén séng v, = A.f =100.0,008 =0,8m /s
Bai 8: Chon dap an C
Tim s6 diém dao dong cing pha voi A trén Al
%: 4,8 = cb 4 diém dao dong ciing pha v4i A trén Al
Tim s6 diém dao dong cung pha véi A trén AM

%: 8= c6 8 diém dao dong cing pha vdi A trén AM

= trén MI c6 4 diém dao dong cling pha véi A
= trén MN ¢6 8 diém dao dong cung pha véi A
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Bai 9: Chon dap an A

Ta co budc song A=v/f=4cm

AN -BN
A

Bai 10: Chon dap an A

ViMlacucdainén d, —d, =nA

=-2,5= N la cuc tiéu thir 3 vé phia A

Vi gilta M va trung truc c6 2 day cuc dai nén n = -3

=25,5-30=-3A=>A=15cm

= Van tdc truyén song v =24 cm/s

Bai 11: Chon dap an C

Ta co budc song A=v/f=4cm

Taco ANX;BN =2,5= Diém N 1a diém dimg yén ké tir trung tryc ctia AB vé& phia B thir 3
Bai 12: Chon dap an D

Ta co budc song A=v/f =15 cm

d, =12(cm _

ST S G L RPN
d, =1242(cm) 1,5
d =122 _

TaiC{ ! I(Cm)3M=—3,3znc
d, =12(cm) 1,5

=-3,3<n<3,3

C6 7 diém dao dong cuc dai trén CD

Bai 13: Chon dap 4an A

Vi AM—MB:(2n+1)% va AN—NB:(2n+1).%

= M, N la cuc tiéu giao thoa
Bai 14: Chon dap 4an A

(dl_dz) )

cn e . T
Bién d¢ song tai trung truc A,, = 2.a.cosT =2a

Bai 15: Chon dap an A
Gia st M la cyc dai = d, —d, = MS, —MS, =12mm =k.A
N la cuc dai
=d;-d, =M'S, -M’'S, =36mm = (k+3).A
=36 =kA+3.A=A=8mm
= Van tdc truyén soéng v, = A.f =8.30 = 240mm /s = 24cm /s
Mat khac M = 2 =1,5 cuc tiéu
A 8
Bai 16: Chon dap 4n B

n(d,—d
Bién d§ song tai M 1a A, = 2.a.cos(2—l)
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= Cuyc dai khi d, —d, =kA
Bai 17: Chon dap an A
Ta co budc song A=v/f=2cm

Tai C d, =182 (em);d, = 18(cm) = MT_m

Tai B d] =18(cm);d, =0(cm):>¥:9zmc+%:>mC =8.,5

=3,5<m<38,5
=>m=4,5,6;7;8
Bai 18: Chon dap an D

Ta co budc song A=v/f=1cm

i BT s
Xét tai N hod; 11;16 =-5=m, +%:>mN =-5,5
-5,5<m<10,5

= Trén MN c¢6 16 diém dao dong cuc tiéu

D. VE PiCH: NANG CAO

Bai 1: Chon dap an A

Ta co bude song AL =v/f =3 cm

ViM la cyc dainén d, —d, =n.A

Vi M gin duong trung truc nhit nén
d, =AM =AB=20cm

=d, =17 cm

Xét AABM  4p dung dinh 1y ham cos
d) =d’ + AB’ -2.AB.d,.cosa

= cosa =0,638 =%: AH'=12,775cm

=>HI=HM=12,775-10=2,775cm = 27,75mm
Bai 2: Chon ddp an D
Ta c6 budc song A=v/f=1,2 cm

Sb diém dao dong cung pha voi A trén AN la

i—N:i—z =13,3¢c6 13 diém dao dong cing pha vdi A trén
AN

S6 diém dao dong cung pha voi A trén AN 1a

%’:E—g: 16,6 c6 16 diém dao dong cing pha voi A trén
AM

Y I6em N

=3,72=m, +%:>mc =3,52

) A
e

M
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= Trén MN c6 3 diém dao dong cling pha véi A
Bai 3: Chon dap an B

Vi A 1a dao dong cyc dai = d, —d, =n.A
DéL1alénnhdtthi n=1=d,-d, =1(m) (1)
Xét tam gidc vuong ASS, = d; —d; =3 (2)
Lay (2) chia(l) =d, +d, =9

d,—d, =1
Giai hé phuong trinh { > ' =d, =5m;d, =4m
d,+d, =9
.('\ F\ JJ,"
L \.\_dr .f
d=L e %
Y\ b
\ i ol
'|IIII & -..\.‘If\
B II| |II \
S, 7 - B RECEEEEE [ , St e §
|
; \
11=+1_,,'I \'-\
/ A\
i \._\

Bai 4: Chon dap an C
Ta co budc song A=v/f=4cm
Vi M la cuc ticu

d,—d, = (m+%).h =3,51=14cm (1)

Xét tam gidc vudng AMB ta co d3 —d; = AB* =17° (2)
Léy (2) chia (1) ta c6 d, +d, =20,64(cm) (3)

d, —d, =14cm

d, +d, =20,64cm
Bai 5: Chon dap an B
TacoviMlacycdai =d,-d, =nA voin=1

Giai hé { =d, =3,32cm va d, =17,32cm

=d,-d, =5(cm) (1)

Xét tam gidc vuong AHM = d, = /5* +(10-x)’

Xét tam giac vuong BHM = d, =4/5° +(10+ x)2

Thay vao (1) ta co
J5° +(10+x)" —/5* +(10-x)’ =5cm
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= x=2,8lcm
Bai 6: Chon dap an A
Voi I 1a trung diém cua AB. xét sb dao dong cuc dai trén Al

Ta c6 |n|s%=12,5; -12,5<n<12,5

= Trén Al ¢6 12 duong dao dong cuc dai
= S6 diém dao dong cuc dai trén duong thang (d) 1a 12x2 =24 diém
Bai 7: Chon dap an C

ViM la cyc tiéu d, —d, = (m+%j.7u =lem (1)

Xét tam gidc vuong S,HM taco d, =422 +(4—x)’

Xét tam gidc vuong S,HM ta co d, = /2> +(4+x)’
Thay d, va d, vao (1) taco

J2 +(4+x) =2 +(4-x)" =lem

= x=0,56cm

Bai 8: Chon dap an D

Vi A lacyc dai xa S, nhitnén d, —d, =ni=1(m) vi n=1

Xét tam giac vuéng d; —d; =S,S; =2 =4

d,+d, =4
d,-d =1

=d, =1,5(m) va d, =2,5(m)

Bai 9: Chon dap an B
ViM lacuc dai =d,—d, =2 =0,5 (cm)

Xét tam gide vuong MHA d, =/100° +(x—0,5)’

Xét tam gidc vudong MHB d, = \/1 00 +(x + 0,5)2

= J100° +(x+0,5) =[100° +(x—0,5) =0,5

= x =57,73(m)

Bai 10: Chon dap an C

Xét M la dao dong cuc dai d, —d, =nA =2 (cm) (1)
Xét tam giac vudong MAB d; —d; =40

—d, +d, =800
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o d,—d, =2(cm)
Giai h¢ phuong trinh
d, +d, =800(cm)

= d, =401(cm);d, =399(cm)

Bai 11: Chon dap 4n B

ViAlacucdai =d,-d, =nA vin=5
=d,~d =2(m) (1)

Xét tam gidc ASS,: d; —d} =SS, =2,2°
d, +d, =2,42(m) (2)

Te(l)va(2) =d,=2,21m; d, =0,21 m

Bai 12: Chon dap an C
Taco budc song A=v/f=40/20=2 cm

{ I / M
d = _ R —
TaiA | = d.-d _20_ 10=n, WY =y
d, = AB=20cm ) 2 3 A1 T
. .‘.‘ /r |I | II /\_).”._’_.-' v 7 . ’
d = 20\/3011’1 i N i r!.]‘TEQ;L{Ctﬁ’ N\ / r,_/ /20cm
TaiM | R TR e Gl
d2 =20cm /\i”/' . ll i ‘| I;" \,\\ /."
A 7 f.'} J,-‘ 20¢m | 1 i . B
d,—d, 20-203 /) a ‘l W
= = =-7,32=n,, P R O\
}\. 2 ; /". J | | \ \\.
G | ! n%-1 n=7 D58
=-7,32<n<10 19 1 N
— ¢6 17 diém dao dong cuc dai trén AM
Bai 13: Chon dap an D Vs LIFHE
ViM la diém dao dong cing pha véi Inén = AM = Al+n.\ :
M
2\ 7 2
ViM la gin I nhdt nén AM> =8’ +(4J§) =144
=AM =12cm=8+A e L abtta S
: 1 M
= Budc song A =4cm
ViN la dao dong cuc tiéunén d, —d, = (m+0,5).0
. d,—d, /
Taco Tai A d, =0; d2:16cm:>T:4:mA+O,5 et
=m, =3,5 258 i 7
. o o
= Cuc tiéu tai N ung véi m =3 ~ y
h Ny 7
Taco d,—d, =(3+0,5).4 =14cm (1) (,!\ TRl
‘ c A 2 42 2 2 it pomsslcamstty
Xét tam gidc vuong NAB = d; —d; = AB’ =16 (2) 7 \
y) N
. . , 128 7 b
Lay (2) chia (1) tacé d, +d, =T(cm) . .
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d,—-d, =14
Giai h¢é phuong trinh d +d 128

2 1

=d, =16,14cm;d, =2,14cm

Bai 14: Chon dap an B

ViMIlacucdainén d, -d, =25,5-30=—4,5=n.A

Vi gitta M va trung tryc cua S;S, ¢6 1 cuc dai = n=-2
= Budc song A =2,25¢cm

Van tdc truyén séng trén mat nudc v =A.f =36cm /s

Bai 15: Chon dap 4an B

o n A 71 . s R n
Bién d¢ song tai 1 diem: A,, =2.a.cos

(dz_dl)
A

7 d,—d
Pé 1 cuc dai thi A, =2.a khi d6 cos%zil:dz —d, =k

Bai 16: Chon dap an A

Ta co budc song A=v/f=2cm

ViM la cyc dainén d, —d, =n,,.A

ViM gan A nhitnén n,, = {%} =4
=d,—d, =8(cm)(1)

Xét AMAB vuodng tai A ¢6 d; —d} =9°(2)
Lay (2) chiacho (1) =d, +d, =81/8

d,—d, =8

Giai hé 81=d, =9,0625cm;d, =1,0625cm

d,+d, =

Bai 17: Chon dap 4n B

ViAlacycdainén d,-d, =n,.A

Vi Alacucdaixa S, nhét nén n A =1
=d,-d, =1 (cm) (1)

Xét AAS,S, vudng tai S, c6 d3 —d; =2°(2)
Lay (2) chia cho (1)

=d,+d, =4

d,—d, =1
d,+d, =4
=d,=2,5cm; d, =1,5cm

Bai 18: Chon dap an A
Khoang cach cta 2 diém dao dong véi bién do cuc dai trén duong ndi 2 nguén laA/2=15=A=3cm
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Xét s6 duong dao dong cuc dai trén AB
<221 _s
A3
=>n=-4;-3;..0..3;4
C6 9 duong dao dong cuc dai mdi dudong dao dong cuc dai cit duong tron tai 2 diém
= ¢6 18 diém cit duong tron
Bai 19: Chon dap an D
Ta c6 budc song A =1,5 cm
Pé trén CD ¢6 3 cuc dai thi tai ¢ ung voi duong cuc dai co
n=1
Vi Clacyc dainén d,—d, =1,5 (cm)

2
Xét AACH vuong taiHceo d, = (4—\/5) +x°
Xét ABCH vudng tai H ¢6 d, = (4+J§)2+x2

Ta ¢ \/(4+ﬁ)2+x2 —\/(4—J§)2+x2 -1,5

=x=9,7cm
Bai 20: Chon dap an A

ViM lacyc dainén d, —d, =nA =6 cm

Vi gitta M va trung truc cia AB ¢6 2 duong cuc dainén n=3 = A =2cm

Gia sir N 1a cuc dai gan ngudn A nhat
=d,—-d;=n A voin = {%} =5

=d,—d, =10 (1)

Mat khac d, +d, =11 (2)
d,+d, =1lcm
d, —d, =10cm
d, =10,5cm;d, =0,5cm
Bai 21: Chon dap an C

Giai hé {

ViM la cyc tiéunén d, —d, = (m+%).h =10

Gilra M va gon song trung tam c6 2 gon song = m=2= Budc
song A =4cm

86 dwong dao dong cyc dai trén AB 1a |n|< % =8,25

=>n=-8;-7...0....7;8

C6 17 duong dao dong cuc dai
Bai 22: Chon dap an B
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Ta co budc song A=v/f=4cm
ViM la cyc dainén d, —d, =n,,.A
Vi M xa A nhatnén n,, =1
=d,—-d, =20(cm) (1)
Xét AMAB vudng tai A ¢6 d; —d} =40°(2)
Lay (2) chia cho (1) =d, +d, =80
d, —d, =20cm
d, +d, =80cm
= d, =50cm;d, =30cm
Bai 23: Chon dap an C
Ta co bude song A=v/f =4 cm
Xét cyce dai |n| < AB_H 575
A4
=n=-2;-1;0;1;2 c6 5 dudong cuc dai

Xét cyc tiéu m+% <%=2,75

= m=-3;-2;-1,0;1;2 = C6 6 dudng dao dong cuc tiéu
Bai 24: Chon dap an C

ViMlacyc dainén d, —d, =20-25=-5=nA

Vi giita M va dudng trung truc c6 4 dy cuc tiéu = n = —4
= Budc song A =1,25 cm

= Van tbc truyén séng v, = Lf =25 cm/s

Bai 25: Chon dap an D

ViMlacyc dainén d,—d, =nA=3,2

Gitta M va duong truc cia O,0, con mdt duong cuc dai giao thoa =>n =2
Budc song A =1,6 cm

Van toc truyén séng v, = A.f =24 cm/s
Bai 26: Chon dap an A

Ta co budc song A=v/f =15 cm
ViMlacucdai =d,—d, =n.A
ViM gan B nhit = n =6

=d,—d, =9 cm hay d,—d, =9 cm

Xét tam giac vudng MBA ta c6 d3 —d’ = AB* =100
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=d, +d, =%

=d, =10,055cm;d, =1,055cm
Bai 27: Chon dap 4an A

Bu6c song A=v/f =3 cm
Taco AM=AB=20cm

ViM la cyc dainén d,—d, =n,.A
Véin,, = {&} =6
A

=d,-d, =3.6=18(cm)
=d, =18+20=38cm
Xét tam giac AAMB

2 2
200438 =20 95 BH . By _36.1em
22038 38

— HI=BH - BI =26,lcm

Bai 28: Chon dap an D
ViMlacycdai =d,-d, =21-19=2=nA

cosa =

Voi A=v/f=2cm

= n=1= Giltra M va duong trung truc khong co cuc dai nao
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