CHU PIEM 25: SO PIEM DAO PONG VOI BIEN PO CP, CT
2 Dang 1: Tim s6 diém dao dong cuc dai, cuc tiéu trén doan (hoac khoang) AB.
Chu y: Veé nguyén tac khoang (ta 1dy khong lay dau bang), doan (ta ldy dau bang). Tuy nhién cac nguon
A, B khong phai diém dao dong cuc dai hodc cye tiéu nén ta khong lay cuc dai, cyc tiéu la ngudn A, B.

Phuvong phap giai:

+) T yéu cau deé bai diéu kién cyc dai (hoac cuc tiéu) ta c6 : d, — d; = f (k)
+) Tinh d, — d; tai hai dau mut A va B.

Tai A: d, =AB,d, =0= d, - d, =AB

TaiB: d, =0,d, =AB= d, - d, =- AB

Giai bat phwong trinh: - AB<d, - d, =f(k)<ABe a<k<p(keZ)

S6 gia tri k nguyén théa man diéu kién la s6 diém cyc dai (cuc tiéu) can tim.

Chu y (cong thitc gidi nhanh):

+) Néu 2 nguén A va B dao dong ctung pha:

AB
» So6 cyc dai: <k<7(k€Z).

- AB AB
* S6 cuctitu: —- 0,5<k<—- 0,5(k€ 2.
A A
+) Néu 2 ngudn A va B dao dong nguoc pha:

» Soé cyc dai:

- 0,5<k<%- 0,5(k € 2).

AB
» SO cuc tiéu: <k <7(k€Z).

2 Dang 2: Tim s6 diém dao dong cuc dai, cyc tiéu trén doan (hoac khoang) MN bat ky.
Phwong phap giai:

+) T yéu cau dé bai viét diéu kién cuc dai (hodc cuc

. , M N
tiéu) ta co: d, — d; = f (k).
+) Tinh d, — d, tai hai dau mit M va N. /\ H‘></\
/
o
Vi

Tai M: d, =MB,d, =MA= d, - d, =MB- MA. e %
Tal N: dz :NB,dl =NA= d2 - d1 =NB- NA \
A B
( nguén 1) ( nguba 2)

Giai bat phwong trinh: MB- MA <d, - d, = (k) <NB- NA = a <k <f(k€Z).

(v6i gia st NB — NA> MB - MA)

S6 gia tri k nguyén théa man diéu kién la s6 diém cyc dai (cuc tiéu) can tim.

Chu y: Néu xét trén doan ma M va N trung vdi nguon thi ta khong tinh nguon la diém dao dong véi bién

do cue dai, cure tiéu.



& Dang 3: Tim so diéem dao dong cuc dai, cuc tiéu trén duwong tron bat ki.

Bai toan: Cho 2 nguon séng két hgp A, B. Tim s6 diém dao dong vdi bién do cuc dai, cyc tiéu trén
dwong tron c6 A, B nam trén mot dwong kinh cta (C) tam O la trung diém cta AB.

Phuwong phap gidi:

TH1: A, B ndam trong dudng tron (C).

+) Tim s6 diém dao dong vdi bién d6 cuc dai, cuc tiéu trén
khoang AB.

+) S6 diém dao dong vdi bién do cyc dai, cuc tiéu trén

dwong tron gap doi trén AB.

TH2: Hai diém A, B ndm ngoai dwong tron. e
Xac dinh s6 diém dao dong véi bién do cuc dai, cuc tiéu trén

khoéang EF.

Cha y la can kiém tra xem E, F c6 phdi la cuc dai, hodc cuc

tiéu hay khong. Tt d6 suy ra két luan.

II. Vi DU MINH HOA

Vi du 1: Hai nguon séng co AB cach nhau dao dong cham nhe trén mat chat 16ng, cung tan s6 80Hz, cung
pha theo phwong vudng goc véi mat chat 1ong. Van toc truyén séong 16m/s. S6 diém khong dao dong trén

doan AB =90 cm la:

A. 7 diém B. 9 diém C. 8 diém D. 10 diém
Loi gidi
, L, v 20 _ .
Ta c6: BuGe séng 4 =7 T100 =0,2m =20cm

Do 2 nguon cung pha nén s6 diém khong dao dong trén AB la s6 gid tri k nguyén thoa man

- AB AB
-05<k<

- 05 -5<k<4= k =4,43,#2,41,0 ¢4 8 gid tri ctia k théda man yéu cau nén c6

8 diém trén AB khong dao dong. Chon C

Vi du 2: [ Trich deé thi dai hgc nam 2013]. Trong mot thi nghiém vé giao thoa séng nuéc, hai nguon séng
két hgp dao dong cung pha dat tai hai diém A va B cach nhau 16 cm. Séng truyén trén mdt nwdc véi budc
song 3cm. Trén doan AB, s6 diém ma tai d6 phan ti nwdc dao dong véi bién do cuc dai la

A.9 B. 10 C.11 D. 12

Lo gidi

Do 2 ngu6n cung pha nén s6 diém cyc dai trén AB la s6 gia tri k nguyén thoa man




- AB

AB , s . a oA A A
<k< ek 533 <k <533= k =45,#4,... 1,0 c6 11 gia tri cua k théa man yéu cau nén c6 11

diém trén AB dao dong cuc dai. Chon C.

Vi du 3: [ Trich dé thi dai hoc nam 2014]. Tai hai difm A,B trén mat chat l16ng cach nhau 10 (cm) c6 hai
nguon phat soéng theo phwong thang ditng vdéi cac phuong trinh:  u; =0,2cos(50at)cm  va
u, =0,2cos(50at + r)cm . Van toc truyén soéong 0,5 (m/s). Coi bién do séng khong doi. Xac dinh s6 diém
dao dong véi bién do cuc dai trén doan thang AB?

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

Loi gidi
, 2
Ta cé: A =vT =v.— =0,02m =2cm
10
Do 2 nguon nguwgc pha nén s6 diém dao dong cuc dai trén AB la s6 gia tri k nguyén théa man

- AB

AB
-05<k< -05« -55<k<45= k =-5,#,43,42,+1,0 ¢6 10 gia tri ctia k théa man yéu

cau nén c6 10 diém trén AB dao dong cuc dai. Chon C.

Vi du 4: Trén mat nwéc nam ngang, tai hai diém S, S, cach nhau 9,6cm, nguoi ta dat hai nguon séng co
két hgp, dao dong diéu hoa theo phuong thang ding c6 tan s6 15Hz va ludn dao dong cung pha. Biét toc do
truyén song trén mat nwdc la 45cm/s va coi bién do song khong doi khi truyén di. S6 diém dao dong vai
bién do cuwc dai trén doan S;S, la:

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

Loi giai

. .. v 45
Ta c6 : Bu6c song 4 VT =3cm

Do 2 nguon cung pha nén s6 diém dao dong cwc dai trén AB la s6 gia tri k nguyén thda man

- AB AB , A ~ A A, -
<k< — < -32<k<32= k =43,#2,#1,0 ¢6 7 gia tri cta k thdoa man yéu cau nén c6 7 diém

trén doan AB dao dong cuc dai. Chon B

Vi du 5: Hai nguén S; va S, trén mat nwéc khdc nhau 24 cm cung dao dong theo phwong trinh
u =4cos(40at)(mm) . Biét toc d6 truyén song trén mat chat 1éng la 1m/s. Bién d6 séng khong do6i. SO

diém dao dong vai bién d6 8mm trén doan S;S; la:

A. 16 B.9 C. 18 D.8
Loi giai
) o v 100
Ta c6: f =20Hz. Budc séng + 0 =5cm

Diém dao dong va6i bién do 8mm la diém dao dong cuc dai.




Do 2 ngudn cung pha nén s6 diém dao dong cuc dai trén AB la s6 gia tri k nguyén théa man

- AB

AB A ,
<k < < -48<k <48= k =24,43,#22,+1,0 ¢4 9 gia tri cua k théa man yéu cau nén c6 9

diém trén doan AB dao dong cuc dai. Chon B.

Vi du 6: Hai nguon song két hgp A va B dao dong nguoc pha véi tan s6 f = 30Hz, van toc truyén song v =
45cm/s. Khoang cach gitta hai nguon song la 10 cm. S6 diém dao dong véi bién do cuc dai gitta A va B la:

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

Léi gidi
Vv
Ta co: 4 :7 =3cm

Do 2 nguon ngwoc pha nén s6 diém dao dong cuc dai trén AB la s6 gia tri k nguyén théa man

AB -
-05<k< -05< -383<k<288= k =-3,#2,#1,0 ¢ 4 gia tri cia k thdéa man yéu cau

nén c6 4 diém trén AB dao dong cuc dai. Chon C

Vi du 7: Hai nguon soéng co S; va S trén mdt chat long khac nhau 24 cm dao dong theo phuwong trinh
u, =u, =5cos(30t), lan truyén trong moi trweong vdi toc do v =75cm/s. Xét diém M cach S; khoang 18

cm va vudng goc S;S, vai tai Si. Xac dinh ¢6 duong cuc dai di qua S:M.

A.7. B. 8. C.9. D.10
Loi gidi
5 f = Sc séne A =— -7 =5cm M
Ta c6: f = 15Hz. Budc song f 15 "

MS, =,/ MS;} +S,S} =30cm

Tai M ta co: d, - d, =MS, - MS, =14cm

Tai S, taco: d, - d, =-S5,S, =-24cm s,
Do 2 nguon cung pha nén s6 cuc dai qua S,M 1a s6 gia tri
k thoa man.

-24<kA<l4 < -48<k<28= k =-4,-3,#2,+1,0 = ¢4 7 gia tri cia k thoa man yéu ciu. Chon A.

Vi du 8: Trong thi nghiém giao thoa séng trén mat nwéc. Hai nguén két hgp A va B cung pha cach nhau 10
cm. Tai diém M mat nwdc cach A va B lan lugt 1a d; = 40 cm va d; = 34 cm dao dong c6 bién do cyc dai.
Gilta M va duong trung tric cia AB c6 mot cyc dai khac. Trén khoang MA s6 diém dao dong khong dao
dong la:

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

Loi gidi




Do gitta M va trung truc cia AB c6 1 ddy cuc dai nén M thudc
cue dai so 2
Khi dé d,- d, =24 = A =3cm dy

Tai M ta c6: d, - d, =6cm

Tai A tacé: d,- d, =-AB =-10cm .ﬂ: J
Diéu kién cuc tiéu: d, - d, =(k +0,5)4

Cho -10<(k +0,5A<6= -3,88<k <1,5= k =-3,- 2, 1,0 ¢4 5 diém khong dao dong.
Chon D.

Vi du 9: Trén mat nuwdc, hai nguon két hgp A, B cach nhau 24 cm luon dao dong vdi phuwong trinh

40t + 7~
6

u; =u, =4cos (cm) . Hai diém CD ndm trén mait ntdc ma ABCD la mot hinh chit nhat véi AD =

18 cm. Biét van toc truyén séng trén mdt nuwdc la v = 40 cm/s. S6 diém cye dai va ditng yén trén doan CD

lan luwot la:
A.13val4. B.13val2. C.11val2. D. 11 va 13.
Lo giai

Ta c6: £ =20Hz = A =— =2cm

f D l\fi e
AC =BD =+/18% +24*> =30cm
Tai D taco: d, - d, =-12cm d, dy
Tai Ctaco: d, - d, =12cm
S6 cure dai trén CD la s6 gia tri k nguyén théa man: A B
% <k S% < -6 <k <6 suy ra c6 13 cuyc dai.
So cure tiéu: %- 0,5 <k S%- 0,5 < -6,5 <k <55= 6 12 cuc tiéu. Chon B

Vi du 10: Trén mat chdt long cé hai nguon két hop, dao dong cung pha theo phuong thang ditng tai hai
diém A va B cach nhau 15 cm. Biét budc séng 4 =2cm., Xét hinh vuéng ABCD, s6 diém c6 bién do cuc
dai ndm trén doan CD la:

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

Loi gidi
Xét diém M trén CD: MA =d;; MB = d» D M
Diém M c6 bién d6 cyc dai khi: d, - d, =kA =2k

Ta cho: 15- 1542 <2k <15+/2 - 15 dl dy




< -3,1 <k =31 suy ra doan CD c6 7 diém c6 bién do cuc dai. Chen A.

Vi du 11: Tai hai diém A, B cach nhau 20 cm trén mat nuéc c6 2 nguodn song dong bo, tao ra séng mat
nudc cé bude song la A =0,9cm | M 1a diém trén mat nwdc cach A va B lan luwgt la 16 cm va 12 cm, diém N

doi xtng vGi M qua AB. So hyperbol cuc dai cat doan MN la:

A. 0. B. 3. C. 2. D. 4.
Loi gidi
Do AM?+ MB? =AB* nén tam giac AMB vuéng tai M.
Goi H =MN N AB /<]M
2

Khi d6 AH =22 —12 8cm 1

AB

2

=B -7, < B

Tai M c6: d, - d, =MA- MB =4cm 2 b

Tai H c6: d, - d, =HA- HB =5,6cm
Ta cho: 4 <0,9k <5,6 = 4,44 <k <6,22 N
Do d6 2 cuc dai trén MH nén c6 4 cuc dai tréen MN. Chon

D.

Vi du 12: [Trich dé thi dai hoc nam 2010]. O mit thoang ctia mdt chét 16ng c6 hai nguon két hop A va B
cach nhau 20 cm dao dong theo phuwong thang ding v6i phwong trinh u, =2cos(40at)(mm) va
u, =2cos(40st +)(mm) . Biét toc d6 truyén séng trén mat chat long 1a 30cm/s. Xét hinh vuéng ABCD

thudc mat chat 1éng. S6 diém dao dong vdi bién do cyc dai trén doan BD la:

A.17. B. 18. C. 19. D. 20.
Loi gidi

. W v 30 _
Taco: f =5 =20Hz, A = 20 =1,5cm D c
BD =+ AD? + AB> =202 M
Do 2 nguon ngugc pha nén diéu kién cyc dai la: d, d,
d, - d, =(k +0,5)4 =1,5(k +0,5)
Tai D tacé: d, - d, =AD - BD =20 - 20+/2 P B

Tai B ta c6: d, - d, =AB =20
Ta cho: 20 - 20+/2 <1,5(k + 0,5) <20 < -6,022 <k <12,833= k =-6,-5...12

Do d6 c6 19 diém dao dong cuc dai trén doan BD. Chon C.

| Vi du 13: Cho hai ngubn séng két hgp dong pha dao dong voi chu ky T = 0,02 trén mit nwdc, khoang cach |




gitra hai nguon S;S, =20m. Van tdc truyén trong moi tredng la 40m/s. Hai diém M, N tao véi S;S, hinh chi

nhat S;MNS; c6 m6t canh MS; =10m. Trén MS; doan c6 s6 diém cuc dai giao thoa la:

A. 10 diém. B. 12 diém. C. 9 diém. D. 11 diém
Lo giai
Ta c6: MS, :m =10-/5cm M N
Budc song: A =vI' =0,8m
Hai nguén cung pha nén cuc dai giao thoa théa man: E q
d - d, =kA =08k d, :
Tai diém M ta c6: d, - d, =10- 105 " S
1 2

Tai diém S; ta c6: d, - d, =20

Ta cho: - 20 0,8k <10- 10/5 = -25 <k =-15,45.

Chu y loai diém S; vi nguon la diém ddc biét khong phai cyc dai (loai k =- 25)
Do d6 c6 9 diém dao dong cuc dai trén doan MS;. Chon C

Vi du 14: Tai hai diém A , B trén mat chat 16ng khac nhau 14,5 cm cé hai nguon phat séng két hgp dao
dong theo phuong trinh u, =acos(40at)cm va u, =acos(40at + 7)cm. Toc do truyén soéng trén bé mat
chat 16ng la 40cm/s. Goi E, F, G la ba diém trén doan AB sao cho AE = EF = FG = GB. S6 diém dao dong
v(i bién do cuc dai trén doan AG la:

A.11. B. 12. C. 10. D.9

Loi gidi

i 3 ] - } 1
]

L , \%
Budc song: A =— =2cm —
f A E F G B
Do 2 nguon nguwgc pha nén diéu kién cuc dai giao thoa la :
d, - d, =(k +0,5)4
Tai A taco: d, - d, =-14,5cm , tai diém G ta c6: d, - d, =GA- GB =7,25cm.
Ta cho: - 14,5 =02(k +0,5) =7,25= -7,75 <k =3,125. Suy ra c6 11 gia tri caa k nguyén théa man

nén c6 11 diém cuc dai trén doan AG. Chon A

Vi du 15: [ Trich dé thi THPT nam 2010]. Giao thoa séng & mat nwdc véi hai nguon két hop dat tai A va
B. Hai nguén dao dong diéu hoa theo phwong thang ditng, cung pha va cung tan s6 10Hz. Biét AB = 20cm,
toc do truyén séng trén mit nude 1a 0,3m/s. O mit nude goi A 1a dudng thing di qua trung diém ctia AB va
hop vGi AB mot goc 60°. Trén A c6 bao nhiéu diém ma cac phan tir & d6 dao dong véGi bién do cuc dai.

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

Loi gidi




S6 cyc dai trén khodng AB la so gia tri k théa man

- Ab AB
—<k<—.
A

\%
Taco: 4 27 =3cm

Khi d6: - 3,333 <k <3,333 nhu vay trén AB c6 7 diém cuc —

dai nén trén dwong thang A c6 t6i da 7 cyc dai. Dya vao dap

an. Chon A.

Vi du 16: Trén mat thoang cta chat 16ng c6 hai ngudén két hgp A va B giong nhau dao dong cung tan so f =

12 Hz tao ra hai song lan truyén véi v = 24cm/s. Hai diém MN nam trén doan thang AB va céach trung diém

O cta AB cac doan lan lwgt 1a OM =3,75¢m,ON =2,25cm . S¢ diém dao dong vdi bién do cuc dai va cuc

tiéu trén doan MN la:
A. 5 cyce dai, 6 cue tiéu
C. 6 cuc dai, 5 cuc tiéu.

B. 6 cuc dai, 6 cuc tiéu
D. 5 cuc dai, 5 cuc tiéu

Loi giai
v A -~ . .
Taco: 4 :7 =2cm _ Piéu kién cye dai giao thoa:

d,-d,=kA.TaiMtac6 d, - d, =MA- MB

—(OA- OM)- (OB + OM) =-20M =-7,5cm

L ]
[ ]
L
L

= e
g
s
o

Tai N twong ty ta co: d, - d, =NA- NB =(OA+ON)- (OB- ON) =20N =4,5cm

Ta cho: - 7,5 <2k <4,5= -3,75 <k <2,25= (( 6 diém cuc dai.

Twong tw s6 cuc tiéu: - 7,5 =<(k +0,5)4 =4,5= -4,25 <k =<1,75 suy ra c6 6 cuc tiéu. Chon B

Vi du 17: Trén mat nwdc c6 hai nguon séng nwdc A, B giong hét nhau cach nhau mot khoang AB =9,64 |

Trén duong tron nam trén mat nwdc c6 tam la trung diém cta O ctia doan AB c6 ban kinh R =124 sé ¢6 so

diém dao dong vdi bién do cyc dai la:

A.9. B. 19. C. 18.

D. 38

Loi giai
Do dudng tron tam O c6 ban kinh R =124 con AB =9,64

nén doan AB thudc duong tron.

Vi hai nguon A, B giong hét nhau nén dao dong ctung pha.

S6 diém dao dong vé@i bién do cuwc dai trén AB la:

- Ab AB
<k<—

k

Thay sd: - 9,6 <k <9,6 = ¢4 19 gia tri ciia k




Vay nén doan AB c6 19 diém dao dong vdi bién do cuc dai hay trén dwdng tron tam O c6 2.19 =38 diém.
Chon D

Vi du 18: Hai ngudn két hgp giong hét nhau dugc dat cach nhau mot khodng x trén dwong kinh ctia mot
vong tron ban kinh R (x < 2R) va déi x{itng qua tam cta vong tron. Biét rang moi nguoén déu phat séng c6
buéc séng 4 va x =44. S6 diém dao dong cuc dai trén vong tron la:

A. 14. B. 18. C.7. D. 9.

Loi giai
Do dwong ton tam O c6 ban kinh 2R >x nén doan AB
thudc duong tron. —
Vi hai nguon A, B giong hét nhau nén dao dong cung pha.

S6 diém dao dong vd6i bién do cuc dai trén AB la:

A A
Thay s6: -4<k <4= ¢4 7 giatri caa k

Vay nén doan AB c6 7 diém dao dong vai bién do cyc dai

hay trén duong tron tdm O c6 2.7 = 14 diém. Chon A

Vi du 19: Trén bé mat chat 1éng cho 2 nguén dao dong vudng goc véi bé mat chat long cé phwong trinh
2
dao dong u, =2cos(40at + ?ﬂ)cm va uy =4cos(40t - %)Cm. Toc do truyén song la v = 80cm/s, AB =

30cm. Cho diém C trén doan AB cach A khoang 18cm va cach B khoang 12cm. Vé dwong tron duong kinh
10cm c6 tam la C. S6 diém dao dong cyc dai trén dwong tron la:

A. 8. B. 12. C. 10. D.5

Loi gidi
v

Tacé: [ =20Hz, A 27 =4cm ’
Hai nguon nguwgc pha nén diém cyc dai thoa
man:
d, - d, =(k +0,5)A.

o o A M
Xét so cuc dai trén doan MN. 5

Tai diém M ta co:

d,-d, =MA- MB

=13- 17 =4. (Chuy CM = CN = 5cm).
Tai diém N ta co:

d, - d, =NA- NB =23- 7 =16cm




Ta c6: -4 <4(K+0,5) <16 < - 1,5 <k <3,5= 04 5 gia tri ctia k nén c6 5 cyc dai trén MN suy ra ¢6 10

cuc dai trén dwong tron. Chon C

Vi du 20: [ Trich dé thi chuyén li Lé Quy Pon — Quang Tri 2017). Trong thi nghiém giao thoa séng trén
madt nwdc, hai nguon AB cach nhau 14,5cm dao dong ngugc pha. Biém M trén AB gan trung diém ctia AB
nhat, cach O mot doan 0,5cm Iuén dao dong cuc dai. S6 diém dao dong cuc dai thudc duwong elip trén mat
nuwdc nhan A, B lam tiéu diém la:

A.18. B. 14. C. 26. D. 28.

Loi gidi
Hai nguon nguwgc pha. Biém dao dong cuc dai gan O nhat thudc day 0.54

d -d, =054 _145+054 AB
>d =—_""

A
;. =" +0A=> Z=0A=> A =2cm
Ta co: d, +d, =145 1 ) 2 4

. A . a B AB
SO diém cue dai trén AB théa man -05<k< = 0,5= -7,75<k <6,75,

Nhu vay trén AB c6 14 diém dao dong véi bién do cyc dai, c6 nghia la trén elip nhan AB lam tiéu diém

c6 2.14=28 diém dao dong vdi bién do cyc dai. Chon D

Vi du 21: [ Trich dé thi YHPT Ha Trung — Thanh Hoa 2017]. O mit nuéc c6 hai ngudn séng co A va B
cach nhau 15cm, dao dong diéu hoa cung tan so, cung pha va theo phwong vuong géc véi mat nwdc. Diém
M nam trén AB, cach trung diém O doan 1,5cm, la diém gan O nhat lu6n dao dong véi bién do cuc dai.
Trén dwong tron tam O, dwong kinh 15cm, nam ¢ mat nudc c6 s6 diém luon dao dong véi bién do cuc dai
la:

A. 22. B. 20. C. 16. D.18.

Lo gidi

Ta cé: OM =1,5cm :% = A =3cm

A . .. ~ -AB AB . A . o
Xét trén AB so0 diém cuyc dai thoa man <k <7:> -5<k<5= C64 9 cuc dai trén dwong tron c6 18

cuc dai. Chon D

Vi du 22: Tai hai diém A va B cach nhau 26 cm trén mat chat 16ng c6 hai nguén dao dong két hgp cung
pha, cung tan s6 25Hz. Mot diém C trén doan AB cach A 4,6 cm. Puong thang d nam trén mat chat 1ong
qua C va vudng goc voi AB. Trén duong thang d c6 13 diém dao dong vé6i bién do cuc dai. Toc do truyén
song trén mat chat 1ong bang?

A. 70cm/s. B. 35cm/s. C. 30cm/s. D. 60cm/s.

Loi gidi




Mot dwong cuc dai cat dwong thang d tai 2 diém (Trir dwong thang tai C cat d tai mot diém). Trén duwong
thang d c6 13 diém dao dong vdi bién do cuc dai ® C la diém cuc dai bac 7
= BC- AC =74 < 21,4- 4,6 =74 < A =2,4cm

To6c do truyén song trén mat chat 1éng v =A.f =60cm/s. Chgn D

Vi du 23: [Trich dé thi thit Chuyén KHTN 2016]. Trén mat nwéc cé hai nguon két hgp dugc dat & A va
B céach nhau 68 cm, dao dong diéu hoa cung tan so, cung pha theo phwong vuong goc véi mat nuwde. Trén
doan AB, hai phan t dao dong vd&i bién do cyc dai c6 vi tri can bang cach nhau mét doan ngan nhat la
5mm. Piém C la trung diém ctia AB. Trén dudng tron tam C ban kinh 20mm ndm trén mat nwdc c6 bao
nhiéu diém dao dong vdi bién do cyc dai

A. 20. B. 18. C. 16. D.14

Loi giai
g A s . . A
Hai diém cuc dai lién tiép cé khoang cach d =5mm = 5 =5< A =10mm

Gia st duong tron tam C ban kinh 20mm cat CA tai M va Cat CB tai N

TacoA,, =MA- MB =14- 54 =-40mm,A,, =NA- NB =54 - 14 =40mm

S6 diém dao dong vdi bién do cyc dai trén MN la

A, <kA =A,  -49 <104 <40 = -4 <k <4 > k =[-4,-3...3,4]

= C6 9 diém cuc dai trén doan MN

Mot dwong cuc dai trong doan M, N cat dwong tron tai hai diém, riéng cuc dai tai M va N cat duwong tron
tai mot diém = Trén dwong tron c6 16 diém cuc dai. Chon C

BAI TAP TU LUYEN

Cau 1: Thyc hién giao thoa trén mat chat 16ng véi hai nguon S; va S, giong nhau cach nhau 13cm.
Phuong trinh dao dong tai S; va S, 1a u =2cos(40at)cm , Téc d6 truyén séng trén mat chat long la v =
0,8m/s. Bién do song khong doi. S6 diém dao dong véi bién do cuc dai trén doan S;S; la:

A.7. B. 12. C. 10. D.5

Cau 2: Tai S;, S; c6 hai nguon két hgp trén mat chat léng véi u, =0,2cos(50at)cm va
u, =0,2 cos(50at + 7)cm . Bién d§ séng tong hop tai trung diém S;S, c6 gia tri bang:

A. 0,2cm. B. 0,4cm. C. 0 cm. D. 0,6cm.

Cau 3: Tai hai diém A va B cach nhau 9 cm ¢6 2 nguon séng co két hop c6 tan s6

f = 50Hz, toc d6 truyén séng v = 1m/s. S6 gon cuc dai di qua doan thang n6i A va B la:

A. 5. B.7. C.9. D. 11

Cau 4: Hai nguon két hgp Sy, S, cach nhau 10cm, c6 chu ky séng 1a 0,2s. Van toc truyén séng trong moi
treong la 25cm/s. S6 cyc dai giao thoa trong khodng S;S; la:

A.4 B.3 C.5 D.7




Cau 5: Hai diém M va N trén mat chat 1éng cach 2 nguoén O;0, nhitng doan lan lwgt 1a O:M = 3,25cm,
O:;N =33cm, O.M=9,25cm, O,N = 67cm, hai nguén dao dong cung tan s6 20Hz, cung pha, van toc
truyén song trén mat chat 1éng la 80cm/s. Hai diém nay dao dong thé nao?

A. M ditng yén, N dao dong manh nhat B. M dao dong manh nhat, N ditng yén

C. Ca M va N déu dao dong manh nhat D. Ca M va N déu ding yén

Cau 6: Tai hai diém S;, S, cach nhau 10cm trén mat nwéc dao dong cung tan s6 50 Hz, cung pha, cung
bién dg, van toc truyén séng trén mat nwdc 1m/s. Trén S;S, cé bao nhiéu diém dao dong vaéi bién do cuc
dai va khong dao dong trur S;,S,

A. C6 9 diém dao dong vai bién do cuc dai va 9 diém khong dao dong

B. C6 11 diém dao dong vdi bién do cuc dai va 10 diém khong dao dong

C. C6 10 diém dao dong vai bién do cuc dai va 11 diém khong dao dong

D. C6 9 diém dao dong vdi bién do cuc dai va 10 diém khong dao dong

Cau 7: O bé mit mot chét 16ng c6 hai ngudn phét séng két hgp S; va S, cach nhau 20cm. Hai ngudn nay
dao dong theo phwong thing ding c6é phuwong trinh lan Iwgt la w, =5cos(40at)mm  va
u, =5co0s(40sxt +7)mm . Téc dd truyén song trén mat chat 1ong la 80cm/s. S6 diém dao dong vai bién dod
cuc dai trén S;S; 1a

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

Cau 8: Hai ngu6n song giong nhau tai A va B cach nhau 47 cm trén mat nwdc, chi xét riéng mot nguon
thi né lan truyén trén mat nwdc ma khoang cach giita hai ngon séng lién tiép la 3 cm, khi hai séng trén
giao thoa nhau thi trén doan AB c6 s6 diém khong dao dong la:

A. 32 B. 30 C. 16 D. 15

Cau 9: Trong thi nghiém vé giao thoa trén mat nwdc gom 2 nguon két hgp S;, S;  ¢6 cung f = 20Hz tai
diém M cach S; khodng 25cm va céach S, khodng 20,5cm song cé bién do cuc dai. Gitta M va duong
trung trwc cta S;S; con c6 2 cyc dai khac. Cho S;S; = 8cm. S6 diém c6 bién do cyc tiéu trén doan S;S;
la

A.8 B. 12 C.10 D. 20

T
Cau 10: Cho hai nguén dao dong véi phwong trinh u, =a cos(407t)mm va u, =bcos 40m+5 mm

dat cach nhau mot khoang 18,5 cm trén bé mat chat 1éng. Van toc truyén séng la v =12cm/s. S6 diém dao
dong vdi bién do cyc dai nam trén dwong thang noi hai nguon la

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

Cau 11: Cho hai ngudon so6ng dao dong véi phwong trinh u, =acos(40at- 7/ 4)mm va
u, =b cos(40at + 7/ 4)ymm dat cach nhau mot khoang 10cm trén bé mat chat long. Van toc truyén song la
v =50 cm/s. SO diém dao dong vdi bién do cuc tiéu nam trén duwong thang noi hai ngudn la

A. 11 B.10 C.7 D.8



Cau 12: Tai hai diém O;, O, cach nhau 48 cm trén mat chat 16ng c6 hai nguon phat song dao dong theo
phwong thang ditng véi phuong trinh v, =5sin(1007t)mm va u, =5sin(100at +r)mm ., Téc do truyén
song trén mat chat long la 2m/s. Coi bién do song khong doi trong qua trinh truyén séng. Trén doan O;0,
€6 s0 cyc dai giao thoa la

A.24 B. 23 C.25 D. 26

Cau 13: Trén mat chat 16ng tai c¢6 hai nguén két hgp A, B dao dong véi chu ky 0,02(s). Toc do truyén
song trén mdt chat léng la v = 15cm/s. Trang thai dao dong cua M; cach A,B lan lugt nhitng khoang
d, =12cm, d, =14,4cm va ctia M, cach A,B lan lvgt nhitng khoang d, =65cm,d, =19,05cm 1a

A. M, va M, dao dong v@i bién do cuc dai

B. M; ditng yén khong dao dong va M, dao dong vai bién do cuc dai.

C. M, dao dong véi bién do cuc dai va M, ditng yén khéng dao dong.

D. M, va M, ding yén khong dao dong

Cau 14: Trong hién tuwgng giao thoa séng vdi hai nguon séng két hgp dao dong cung pha dat tai A, B
cach nhau 8 cm. Budc séng do cac nguon phat ra la 1,5 cm. Tim s6 diém dao dong so véi bién do cuc
tiéu trén duwong tron c6 tam la trung diém cua AB, duong kinh bang 12,75cm?

A. 16 B. 20 C.12 D. 14

Cau 15: Trong thi nghiém giao thoa séng nuéc, khoang cach gitra hai nguon S;S, la

d =30 cm, hai nguén cung pha va cé cung tan so6 f = 50 Hz, van toc truyén séng trén nuwdc la v =
100cm/s. S6 diém c6 bién do cuc dai quan sat dwgc trén duong tron tam I (vdi I 1a trung diém cua S;S»)
ban kinh 5,5cm la

A. 10 B. 22 C.12 D. 20

Cau 16: Trén mat nwdc phang lang c6 hai nguén diém dao dong A va B, véi AB =8 cm, f =20 Hz.
Khi do6 trén mat nudc, tai ving giita A va B ngudi quan sat thdy c6 11 gon 16i va nhitng gon nay chia
doan AB thanh 12 doan ma hai doan & hai dau chi dai bang mét phan ba cac doan con lai. T6c do truyén
song co gia tri bang

A. 32cm/s B. 28cm/s C. 30cm/s D. 26cm/s

Cau 17: Trén mat nwdc phang lang c6 hai nguon diém dao dong A va B, vGi AB = 8,1 cm, f = 30 Hz.
Khi d6 trén mat nudc, tai ving gitta A va B nguwdi quan sat thdy c6 14 gon 16i va nhitng gon nay chia
doan AB thanh 15 doan ma hai doan & hai dau chi dai bang mot phan tw cac doan con lai. Téc do truyén
song c6 gia tri bang

A. 42cm/s B. 38cm/s C. 30cm/s D. 36cm/s

Cau 18: Tai hai diém A va B trén mat nwdc cach nhau 16 cm c6 hai nguén phat séng két hop dao dong
theo phuwong trinh u;, =a cos(307t);u, =a cos(30at +7/2). Toc d truyén song trén mdat nwdc 30cm/s.
Goi E, F la hai diém trén doan AB sao cho AE = FB = 2 cm. Tim s0 cuc tiéu trén doan EF

A. 10 B.11 C. 12 D. 13



Cau 19: Tai hai diém A va B trén mat nwdc cach nhau 12,4 cm dao dong theo phwong trinh

u, =a,cos

407t + 7
3

ﬂ ~ ~ Ry ’ Y -~ ~
A cm va u, =a, cos| 40t - o lem Toc do truyén song la 40cm/s. Diém M trén doan

AB c6 AM =4 cm. S6 diém dao dong vai bién do cuc tiéu trén AM la

A.8 B.4 C.6 D.5

Cau 20: Trén mat nwdc nam ngang c6 hai nguon két hgp dat cach nhau 20 cm dao dong theo phuwong
thang ding véi phwong trinh u, =AcosG0atdm va u, =Acos(507 +7)em . Biét toc do truyén séng trén
mat nwdc la 2m/s. Goi C va D 1a hai diém thudc mat niwéc sao cho ABCD la hinh chit nhat véi BC = 15
cm. S6 van cuc dai c6 trong khoang AC la

A.2 B.4 C.3 D.6

Cau 21: Trén mat chét 1ong c6 hai nguon két hgp cung phwong, ngwge pha A va B cach nhau 20 cm.
Biét nwdc song lan truyén 1,5cm. Diém N trén mat chat 1ong c6 canh AN = 12cm va BN = 16 cm. S6
diém dao dong vdi bién do cuyec tiéu trén doan AN la

A. 17 B. 11 C. 16 D.9S

Cau 22: Hai nguon két hgp cung pha A, B cach nhau 4cm dang cung dao dong vuéng goc vdi mat nude.
Xét mot diém C trén mat nwéc dao dong cach A, B lan luwgt 1a 5¢cm va 6,5cm va dao dong curc tiéu, giita
C va trung tryc cia AB con ¢6 mot duong cuc dai. SO diém khong dao dong trén BC la bao nhiéu?

A. 5 duong B. 6 duong C. 4 duong D. 8 duong

Cau 23: Hai nguon song két hgp A va B cach nhau 18,5cm dao dong theo cac phwong trinh
u, =acos(4m);u, =bcos(4at +/2)(cm), lan truyén trong moéi treong voi van téc 12(cm/s). S6 diém
dao dong cuc dai trén khodng AB la:

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

Cau 24: Tai 2 diém A va B cach nhau 24cm trén mat chét léng c6é 2 ngudén phat séng dao dong theo

phuong thang ditng vGi phwong trinh: u, =acos (mm), u, =bcos (mm) . Néu budc

T
wt - —
4

Ja
wt +—
4

song la 4cm thi s6 diém trén doan AB dao dong véi bién do cuc dai la
A. 23 B. 11 C.12 D. 24
LOI GIAI CHI TIET

\%
Cau 1: Budc séng 4 = =4cm

AB

S6 diém dao dong vdi bién do cuc dai trén doan S;S, la N :2{/1 +1=7, Chon A

Cau 2: Trung diém S,S, c6 d, - d, =04

Hai nguon dao dong nguwgc pha nhau = Bién do song tai diém dé bang 0 cm. Chon C

+1=9 diém. Chon B

~ ~ , 4. . " . . AB
Cau 3: S6 gon song cue dai di qua doan thang néi AvaBla N 22[/1

Cau 4: Budc song A =vT =5cm



S6 cuc dai giao thoa trong khoang S;S, 1a - 10<5k <10 & -2<k <2= ¢4 3 diém. Chon B
~ , v
Cau5: Taco 4 :7 =4cm

Mit khac O,N - O,N =34 =8,5/ nén N ditng yén

Lai c6 O,M - O,M =6 =154 nén diém M dirng yén. Chon D

Cau 6: S6 diém dao dong vai bién do cuc dai la

- 5,5, <kA<SS, © -10<2k<10= -5<k <5= C6 9 diém dao dong vdi bién do cuc dai.
S6 diém dao dong vai bién do cuc tiéu la

-58,<(k+05)A4<S,S, ®-10<2(k +0,5)<10= -55<k <4,5

= C6 10 diém khong dao dong . Chon D

Cau 7: Taco f =20Hz= 4 :% =4(cm) . Do 2 nguodn dao dong ngugc pha nén s6 gon 16i (cuc dai) 1a s6

gia tri k nguyén théa man: - S,S, <(k+0,5)A<S,S,

© -55<k<4,5= -54,43,42,41,0=> ¢4 10 gon 16i. Chon C

Cau 8: Néu chi xét rieng mot nguon thi no lan truyén trén mat nwdc khoang cach giita hai ngon séng lién
tiép la 3cm nén A =3cm

Hai ngudn cung pha nén s6 diém khong dao dong 1a s gid tri k théa man: - AB <(k +0,5)4 < AB
= -16,6 <k <1516 — - ¢4 32 gia tri k nén c6 32 diém khong dao dong. Chon A

Cau 9: Ta c6: MS, - MS, =3k =4,5= A =15(cm)

Céc cuc tiéu trén doan 0,0, thoa man:

-S5,5,<(k+05A4<S5,S, » -8<15(k +0,5)<8= -58<k<4,8.

= Co6 10 gia tri ciak = ¢6 10 cyc tiéu. Chon C

Cau 10: Ta cé6: A =vT =6cm

~ A . - 3
biém dao dong cuc dai = d, - d, =kA +yi =6k +E
V3

= -AB<d, - d, < AB & - 18,5 <6k +§<18,5@ -333<k <2,83= k =[- 3;- 2;- 1;0;1;2]

= S6 diém dao dong véi bién do cuc dai nam trén doan thang hai nguon la 6. Chgn A

Cau 11: Ta c6: A =vT =2,5cm

, i - 5
Piém dao dong cuc tiéu = d, - d, =(k +0,5)4 + %A =25(k+05)+2
/A

= -AB<d, - d, < AB < -10<2,5(k +0,5)+%<10 © -475<k <325 k =[- 4;-3;..2;3]
S6 diém dao dong vdi bién do curc tiéu nam trén doan thang hai nguon la 8. Chon D

\%
Cau 12: Budc song 4 27 =4(cm) | C4c cuc dai trén doan 0,0, thoa man



- 0,0, <k/1+¥/1<olo2 & -48<dk+2<48 e -12,5<k <115
JT

= Co6 24 gid tri cia k = c6 24 cuc dai. Chon A

Cau 13: Budc song A =vT =0,3cm

Tacé: d, - d, =2,4(cm) =8Ava d, - d, =2,55(cm) =8,54

= M, dao dong v6i bién do cuc dai va M, ding yén khong dao dong. Chon C
Bai 14: S6 diém dao dong vai bién do cuc tiéu nam trén doan AB la:

- AB<(k+05A<AB < -583<k <483= K =[-5,-4,...3,4]

= SO0 diém dao dong cuc tiéu nam trén doan AB la 10
= S0 diém cuc tiéu trén duong tron la 20. Chon B
Cau 15: Budc séng 4 =% =2(cm)
Puong tron tam I cat AB tai M, N= OM = ON = 5,5(cm)
Tim s6 cyc dai tréen MN: - MN <kA <MN < -5,5 <k <5,5
= Co6 11 giatri caiak = C6 11 cyc dai tréen MN = C6 22 cuc dai trén duwong tron.
Chon B.
Cau 16: Trén vung AB quan sat dwge 11 gon 16i= C6 11 cyc dai giao thoa
A 24
= 10-5 e =8= A =15cm. T6c dj truyén song la: v =Af =30cm/s, Chen C
Cau 17: Tai ving A va B c6 14 gon 16i= 14 cyc dai giao thoa

= AB :ﬂ*_ﬁ < 81 :—SBA
2 4.2

< pA =12cm.

Toc do truyén song la v =Af =36cm/s_ Chen D

Cau 18: Diém dao dong cuc tiéu = d, - d, =(k +0,5)4 + %A =2(k +0,5) +%
Xét doan EF ta c6 BE - AE <d, - d, <BF - AF

1
< 14- 2 <2(k +O’5)+E <2-14 < 5,5 <k <-6,5= k =[-6,-5,-4,...3,4,5]

Trén doan EF c6 12 diém cuc tiéu: Chon C
Cau 19: Ta c6: 4 =vT =2cm

, , - 1
Piém dao dong cuc tiéu = d, - d, =(k +0,5)4 + %A =2(k +05)- -
JT

Ad,, =MB- MA =4,4cm

Mat khac: ‘[AdA =AB- AA =12,4cm

= Ad,, =d,- d, <Ad, = 4,4 <2(k +0,5)- %<12,4 = 1,95 <k <595= k =[2;3,4,5]

Vay s6 diém dao dong véi bién do cuc tiéu trén AM la 4. Chon B



Cau 20:

w \%4 D C
Taco f ey =25Hz = A 27 =8(cm)
Vi 2 nguon dao dong nguwge pha nén. Diéu kién dé cyc dai
13 d,-d, =(k +0,5)A.
Curc dai thudc khodng AC thi CB- CA< (k +0,5)4 < AB
< CB- VAB? +CB* <(k+0,5)A < AB A B
o -10<8(k+0,5)<20 = -1,75<K<2= k =0,+1= (4
3 van cyc dai. Chon C
Cau 21: Vi 2 nguon dao dong ngwoc pha nén. Diéu kién dé cuc o
tiéu la: d, - d, =kA. o
Curc tiéu thudc doan AN thi NB- NA <kA <AB / \\
< 2,66 <k <1333= k =3,4..1213= (C§ 11 difm cuc tiéu 4
A B

trén doan AN. Chon B

Cau 22: Do 2 ngudén dao dong cung pha va diém C dao dong v6i bién dd cuc dai. Suy ra

d, - d; =1,5 =(k + 0,5)A. Giita C va trung tryc ciia AB ¢6 1 ddy cyc dai nén C thude cyce tiéu @ng vdi k

=1. Khi d6 1,54 =1,5= A =1

S6 diém khong dao dong trén BC 1a s6 gid tri k thoa man: CB- CA>((k +0,5)4 >- AB

1>k >-45= kO,- 1,-2,-3,-4, Chgn A

w \%
Cau23: Tacé [ =—— =2Hz= A =—=6cm
2w f

Cuyc dai giao thoa thoa man: CD:d, - d, =kA4 + %i =(k +0,25)4
b1

S6 cuc dai trén doan AB la s6 gia tri nguyén cta k théa man:
- AB<(k+0,25)A<AB < -333<k<2,8333= k =0,H,+2,-3

Do d6 c6 6 diém dao dong cuc dai trén doan AB. Chon D
Cau 24: Cyc dai giao thoa théa man: CD:d, - d, =kA + %i =(k +0,25)4
JT

S6 cuc dai trén doan AB 1a s6 gia tri nguyén cta k théa man:

- AB<(k+0,25)1 < AB < -6,25<k <5,75

Do d6 c6 12 diém dao dong cuc dai trén doan AB. Chon C.



