Tai li€u 6n thi hsg chwong song co

ON TAP CHUONG SONG CO

Bai 1
Hai miii nhon S;, S, ban dau cich nhau 8cm gén & ddu mot can rung co tan s6 f= 100Hz, duogc

dit cham nhe vao mat nudce. Toc dd truyén song trén mat nude la v = 0,8 m/s.

a/ G6 nhe can rung cho hai diém S,, S, dao dong theo phwong thing dimg voi phuong trinh dang u =
A.cos2xft. Viét phwong trinh dao dong cia diém M, cach déu S, S, mot khoang d = 8cm.

b/ Tim trén dudng trung truc cua Sy, S, diém M, gdn M, nhat va dao dong cing pha v6i M.

¢/ C6 dinh tan s6 rung, thay doi khoang cach S;S,. D¢ lai quan sat duoc hién twong giao thoa én dinh
trén mat nudce, phai tang khoang cach S;S; mot doan it nhat bang bao nhiéu ? Véi khoang cach Ay thi
gitta S, S, ¢6 bao nhiéu diém c6 bién d6 cuc dai. Coi rﬁng khi c6 giao thoa on dinh thi hai diém S,S, 1a
hai diém c6 bién do cuc tiéu.
Bai 2:

Trong thi nghiém giao thoa séng mit nudc, hai ngudn két hop
S, S, cach nhau 8cm dao dong cing pha véi tan s6 f=20Hz. Tai diém M trén mit nudc cach S, S, 1an
luot nhitng khoang d; = 25c¢m, d, = 20,5cm dao dong véi bién do cuc dai, gitra M va duong trung truc
cua AB ¢0 hai day cuc dai khac.

a. Tinh tbc do truyén song trén mit nude.

b.Tim s6 diém dao dong cyc dai trén doan S,S,

¢.Tim s6 diém dao dong cuc tiéu trén doan S,S,

d. N 1a mot diém thudc dudng trung tryc cua doan thfmg S:S, dao dong nguoc pha voi hai nguén. Tim
khoang cach nho nhit tir N dén doan thang ndi S;S..

Bai 3:

Trén mat nudc ¢ hai ngudn phat song két hop 1a ngudn diém A va B dao dong theo phuong trinh:
u, =u, =acos(207rt) . Coi bién d6 song khong d6i. Nguoi ta do duoc khoang cach gitta 2 diém dimg
yén lién tiép trén doan AB 1 3cm. Khoang cach giita hai ngudn A, B 1a 30cm.

1. Tinh téc do song.

2. Tinh s0 diém dung yén trén doan AB.

3. Hai diém M, va M, trén doan AB cach trung diém H ctia AB nhimng doan 1an luot 1a 0,5¢m va
2c¢m. Tai thoi diém t, van toc cia M, ¢ gia tri dai $6 13 - 12¢m/s. Tinh gia tri dai s6 cua van toc cua
M, tai thoi diém t;.

4. Tinh s6 diém dao dong véi bién do cuc dai trén doan AB cung pha véi ngudn

Bai 4:C6 hai ngudn dao dong két hop S, va S, trén mit nude cach nhau 8cm c6 phuong trinh dao dong 1an

luot 14 ug; = 2cos(10mt - %) (mm) va

T I 3 ‘A A o ’ A A
Uy = 2cos(10mt + Z) (mm). Toc dd truyén song trén mat nudc la 10cm/s. Xem bién do cia song khong doi

trong qué trinh truyén di.

1. Viét phuong trinh dao dong cua diém M trén mit nude cach S, khoang S\M=10cm va S, khoang
S:M = 6cm.

2. Xéc dinh s duong dao dong cuc dai di qua S;S, va S;M.

3. Xéc dinh diém dao dong cuc dai trén S;M gén S, nhét.

Bai 5: Hai ngudn phat song két hop A, B trén mit thoang ctia mot chat 1ong dao dong theo phuong trinh
u, =6.cos(20t)(mm);u, =6.cos(20xt +/2)(mm) . Coi bién do séng khong giam theo khoang céch,
téc d6 song v =30(cm / s) . Khoang cach giita hai nguén 4B =20(cm) .
1. Tinh s6 diém ding yén va s6 diém dao dong véi bién do cuc dai trén doan AB.
i 2. H 1a trung diém cua AB, diém dimg yén trén doan AB gﬁn H nhat va xa H nhat cach H mét doan
bang bao nhiéu ?
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3. Hai diém M ;M, cing nim trén mot elip nhan A,B lam tiéu diém c6 AM, - BM, =3(cm) va
AM, - BM, =4,5(cm) . Tai thoi diém t, ndo do, li d6 ctia M, 1a 2(mm), tinh 1i d6 cua M, tai thoi diém
do.
Cau 6: Trén mat nude c6 hai ngudn song két hop A, B dao dong cung pha, cung tin s6 =20 Hz. A va
B cach nhau 8 cm. Tai diém M trén mat nude cach A va B lan luot 13 d, = 20,5 cm va d> = 25,0 cm
song co bién do cuc dai. Biét gita M va duong trung truc ctia AB ¢6 hai van cuc dai khac.
a. Tinh tdc do truyén séng trén mit nudc.
b. Tim s6 diém dao dong c6 bién d6 cuc dai trén doan AB.
Bai 7:Hai nguon séng két hop S, va S, cach nhau 2m dao dong diéu hoa cing pha, phat ra hai song c6
budc song 1m. Mot diém A nam & khoang cach 7 ké tir S, va AS, 1SS, .

a)Tinh gia tri cuc dai cua / dé tai A c6 duge cuc dai cta giao thoa.

b)Tinh gia tri ctia [ dé tai A c6 dugc cuc tiéu cia giao thoa.
Bai 8:

1) Hai chiéc loa A va B duoc nbi véi ngd ra cua mot A4 B
may phéat dao dong dién co tin sb f=680Hz. Khoang cach I:( ¢pr )]
gitra hai loa 1a 4m nhu hinh 3. Khi d6 bién d¢ dao dong tai
trung diém C cua doan AB dat cuc dai va béng a. Bién d0
dao dong tai cac diém D va E 1a bao nhiéu néu CD=6,25cm va CE=12,5¢m? Céc bién do dé s& bang bao
nhiéu néu mot trong hai loa dugc méc déo cuc cho nhau?

Bai 9. Trén mit nudc cd hai ngudn phat song két hop A, B dao dong theo phwong trinh:
u, =5c08(20t)cm va uy =5c0s(207¢ +)em . Coi bién d6 song khong ddi, toe do song 1a 60 cm/s.

a) Viét phuong trinh song tong hop tai diém M cach A, B nhiing doan 1a: MA = 11¢m; MB = 14 cm.

b) Cho AB = 20 ¢m. Hai diém C, D trén mit nuéec ma ABCD 14 hinh chit nhat véi AD = 15 ¢m. Tinh sb
diém dao dong véi bién do cuc dai doan AB va trén doan AC.

c¢) Hai diém M, va M, trén doan AB cach A nhitng doan 12¢m va 14em. Tai mét thoi diém nao do6 van
tdc ctia M, ¢6 gid tri dai s6 1a - 40cm /s . Xac dinh gia tri dai s6 ctia véan toc ctia M, lac d6 .

Bui 10:
Trong thi nghiém giao thoa song mat nudc, hai ngudn két hop Sy, S, cach nhau 8cm dao dong cing pha
véi tan sb £=20Hz. Tai diém M trén mit nude cach S.. S lan luot nhiing khoang d, = 25cm, d> =
20,5cm dao dong vdi bién do cuc dai, gitra M va dudng trung truc ciia AB ¢6 hai day cuc dai khac.
a. Tinh tbc do truyén song trén mat nude.
b. N 1a mot diém thudc duong trung truc ciia doan thang S,S, dao dong nguoc pha véi hai ngudn. Tim
khoang cach nho nhit tir N dén doan thang ndi S;S,.
c. Piém C cach S, khoang L théa méin CS, vudng goc voi S;S,. Tinh gid tri cuc dai cua L dé diém C
dao dong voi bién do cuc dai.
Bui 11:
O mat thoang ctia mot chat 1ong c6 hai ngudn song két hop A va B cach nhau 20cm, dao dong theo
phuong thing dimg v6i phuong trinh us = 2cos40mt va us = - 2cos(40mt ) (ux va ug tinh bang mm, t tinh
bang s). Biét toc do truyén song trén mit chat 1ong 1a 30 cm/s. Xét hinh vuong AMNB thudc mit thoang
chat 1ong. X ,c ®Pnh sé diém dao dong véi bién do cuc dai trén doan MN VL BM?
Bai 12: Hai nguon séng trén mit nudc Si, S, cach nhau
30 ¢cm ¢6 biéu thirc W, =u, =2cos10xt (cm,s). Biét van tdc truyén song
v =40 cm/s. Chi xét cac diém trén mat nudc.
1. Tai diém M céch hai ngudn S,, S, lan luot 1a 10cm va 20cm & d6 bién d6 bang bao nhiéu? Trén
doan MS; ¢6 bao nhiéu diém c6 bién do cuc dai, va bao nhiéu diém ding yén?
2. Goi I 1a trung diém cta S;S,. Tim khoang cach t6i I cua tit ca cac diém nam trén dudng trung truc
ctia S;S; ¢6 cung pha vé6i hai ngudn.
3. Tim céc diém dao dong cung pha voi 1.
Bai 13
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Trén mit nudc cd hai ngudn séong nude A va B cach nhau 16cm dang dao dong vudng goc véi mit
nudc ¢ cuing phuong trinh x = asin50mxt (cm). Biét C 1a mot diém trén mat nude, thude dudng cuc tiéu,
gitta C va duong trung tryc cua doan AB c6 mot duong cuc dai. Khoang cach AC = 17,2cm; BC =
13,6¢cm.
a/ Tinh budc song va van tdc truyén song trén mit nude?
b/ Trén canh AC c6 méy diém dao dong véi bién d6 cuc dai (khong ké hai diém A va C) ?

Bai 14: Trong thi nghiém giao thoa séng mat nudc, hai ngudn két hop S, S, cach nhau 8cm dao dong
cuing pha véi tan s6 f = 20Hz. Tai diém M trén mat nude cach S S, 1an luot nhitng khoang d, = 25cm,
d, =20,5cm dao dong véi bién do cuc dai, gitta M va dudng trung tryc cua AB c6 hai day cuc dai khac.

a. Tinh tdc do truyén séng trén mit nudc.

b. N 1a mot diém thudc duong trung truc ciia doan thiang S;S, dao dong nguoc pha vé6i hai ngudn. Tim
khoang cach nho nhét tir N dén doan thang ndi S;S,.

c. Piém C cach S, khoang L thoa man CS; vudng goc v6i S;S,. Tinh gia trj cuc dai ciia L dé diém C
dao dong vai bién dg cuc dai.

Bai 15: (4 diém) Hai ngudn két hop A, B cach nhau 45mm & trén mit thoang chat 1ong dao dong
theo phuong trinh u; = u, = 2cos100xt (mm). Trén mit thoang chit 16ng c6 hai diém M va M’ ¢ ciing
mot phia ctia dudng trung truc cia AB thoa mén: MA - MB = 15mm va M’A - M’B = 35mm. Hai diém
d6 déu nam trén cac van giao thoa cung loai va giita chung chi c6 mot van loai do.

a. Tim budc song va van tdc truyén song trén mat chat long. Hai diém M va M’ thudc van giao thoa cuc
dai hay vén giao thoa cyc tiéu?
b. Tinh sb diém dao dong cuc dai trén doan AM.

Bai 16: Trong thi nghiém giao thoa séng trén mat nuéc, hai ngudn két hop S; va S, cach nhau 15cm.
Phuong trinh dao dong tai Si, S, c6 dang: u, =2cos40a (cm), u, =2sin40a (cm). Toéc do truyén
song trén mat nude 14 30cm/s. Coi bién d6 cua song khong thay ddi trong qué trinh truyén.

1. Lap phuong trinh dao dong téng hop tai ph'?ln tor M trén mat nude cach Sy, S; 1an luot 13 d; = 15¢m, d,
=9cm.

2. Xéc dinh tdc d6 dao dong cuc dai ctia phan tir O nam tai trung diém cua S,S,.

3. Goi I la diém nam trén trung truc cua S;S,, ngoai doan S;S,. Xac dinh s6 diém dao dong vdi bién
d6 cyc dai ndm trén chu vi cua tam gidc IS;S..

Bai 17: Tur mot nguon phat song O, mot song co hoc ¢ bién do nho lan truyén theo phuong di qua hai
diém M, N. Hai diém d6 cung phia d6i v6i ngudn O. Phuong trinh dao /dong tai hai diém M va N lan
luot 1a uy = ay sin (40xt — 0,57); uy = ay sin (40mt — 10,57). Tinh tan sb cuia song. Soéng lan truyén t6i
diém nao trude (diém M hay N)? Tai sao? Tinh van tdc truyén song. Biét MN = 20cm.

Bai 18 Mot song co hoc lan truyén theo mot 1 phuong véi van tbe

v = 80 cm/s. Ning lugng song bao toan khi truyén di. Phuong trinh dao dong tai ngudn song O ¢ dang
u =2sin(20xt) (cm) . Tinh chu ki va budc song ciia sdng d6. Viét chuong trinh dao dong tai diém M trén
phuong truyép song cach O mot doan bang d. Xac dinh d dé dao dong tai M ludn nguoc pha véi dao
dong cua ngudn song.

Bai 19: Trong thi nghiém giao thoa anh sang trén mat chat 1ong, hai ngudn két hop A, B cach nhau
20cm dao dong diéu hoa cing blen d6, ciing pha theo phuwong vudng goc voi mit chit 1ong voi tan s6 f
= 16Hz, tai diém M céach cic ngudn A, B nhiing khoang tuong tmg d; =30,5cm vad, =26cm | song
c6 bién d6 cuc dai. Gitra dlem M va dudng trung truc AB c6 hai déy cuc dai khac nhau, coi bién do
song khong d6i. Tinh van tdc truyén song trén mit chat 1ong. Hoi trén doan thang AB c¢6 bao nhiéu
diém nam yén?

. . . qit
Bai 20: Phuong trinh dao dong tai nguon O trén mat chat 1ong c6 dang: U =4SIn% (cm) (cm).

a) Tim vén toc truyén song, biét budc song = 240 cm.
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b) Viét phuong trinh dao dong tai M trén mat chét long cach O mot doan 360 cm. Coi bién do
song khong doi.
¢) Tim d6 1éch pha ctia song tai hai diém cach nhau 210 cm tén cing mot phuong truyén song.

Bai 21 Trong mét thi nghiém vé giao thoa sang trén mat chat 1ong, hai nggén két hop A, B dao
dong véi cung tan so f= 16 Hz, cung pha ban dau. Tai mgt diém M céach cac ngudn A, B nhitng khoang
lan luot 1a dh=10cm, dy= 14cm, séng c6 bién d6 cuc dai. Gitra M va dudng trung truc cia AB c¢6 mot
day cyc dai khac. biét khoang cach  gitta A, B 12 9cm.

a) Tinh budc soéng va véan tdc truyén song trén mat chat long.

b) Tim s6 diém dao dong vo1 bién do cuc dai trén doan AB.

Bai 22: Hai 4m thoa nho gidng nhau dugc coi nhu hai ngudn phat séong am S, S, dit cach nhau mot
khoang S,S, = 8m, ciing phat mot 4m co ban co tan s f = 425Hz. Hai ngudn séng S, S c6 clng bién
d6 dao dong a, cung pha ban dau. Van tdc truyén séong am trong khong khi 1a 340m/s.

a) Chung minh rang trén doan S,;S, c6 nhitng diém tai d6 khong nhan duoc 4m thanh. Hay xac
dinh vi tri cac diém do trén doan thang SiSs (trir cac dlem S1,S,). Coi bién d6 song am tai mot diém bat
ki trén phuong truyen song déu bang bién d6 a clia nguon.

b) Viét biéu thirc dao dong am tai trung diém M, cua S;S, va tai M trén S;S, cach M, mot doan
20cm.

BAI 23::Tai 2 diém A, B cach nhau 13cm trén mit nudc c6 2 ngudn song ddng bo , tao ra song
mit nude c6 bude song 1a 1,2cm. M 1a diém trén mit nudce cach A va B 1an lugt 13 12cm va
Scm N ddi xtmg v6i M qua AB .S6 hyperbol cuc dai cit doan MN 1a :

A.0 B.3 C.2 D. 4

Bai 24:: Hai ngudn két hop S,,S, cach nhau mot khoang 50mm trén mit nudc phat ra hai song két hop

c6 phuong trinh %1 =42 =2 c0s 2007 (mm) .Van tbc truyén soéng trén mat nude 1a 0,8 m/s. Piém gan
nhit dao dong cing pha v6i ngudn trén dudng trung truc cia S;S, cach ngudn S, bao nhiéu:

A. 16mm B. 32mm C. 8mm D. 24mm
Bai 25: Trong thi nghiém giao thoa trén mét nudc, hai ngudn song két hop A va B dao dong cung pha,
cung tan s6, cach nhau AB = 8cm tao ra hai song két hop c6 budc song A = 2cm. Trén duong thang (A)
song song voi AB va cach AB mot khoang 1a 2cm, khoang cach ngan nhat tir giao diém C cua (A) véi
dudng trung truc ciia AB dén diém M dao dong vé6i bién do cuc tiéu 1a

A. 0,43 cm. B.0,5cm. C.0,56cm. D.0,64 cm.
Bai 26:: O mit chat 10ng c6 hai ngudn séng A, B cach nhau 19 cm, dao dong theo phwong thiang dung
v6i phuong trinh 13 us = ug = acos20mt (voi t tinh bang s). Toc do truyén song ctia mat chat 1ong 1a 40
cm/s. Goi M 1a diém & mit chét 16ng gan A nhit sao cho phan tir chat 1ong tai M dao dong véi bién do
cuc dai va cing pha v6i ngudn A . Khoang cach AM 1a

A.5cm. B. 2 cm. C.4 cm.
D. 22 cm.

Bai 27: Tai 2 diém A,B trén mit chét 10ng cach nhau 16cm c6 2 ngudn phat song két hop dao

JT 4 \
dong theo phuong trinh u, =acos30a | u, =bcos(30z + 5) . Toc do truyén séng trén mat nudc la

30cm/s. (}Qi C, D 12 2 diém trén doan AB sao cho AC = DB = 2c¢m. S6 diém dao dong véi bién
do cuc ti€u trén doan CD la:
A.12 B. 11 C. 10 D. 13

Bai 27: Trén mit nudc tai hai diém S, S, ngudi ta dit hai ngudn song co két hop, dao dong
diéu hoa theo phuong thang dung vo1 phuong trinh ua = us = 6cos407t (ua va ug tinh bang mm, t
tinh bang s). Biét toc d6 truyén song trén mat nudc la 40cm/s, coi bién do song khong d6i khi
truyén di. Trén doan thang S,S,, diém dao dong voi bién d6 6mm va cach trung diém cua doan
S:S, mot doan gﬁn nhat 1a:
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A. 1/3cm B.0,5cm C. 0,25 cm D. 1/6cm

Bai 28: Trén mit nudc tai hai diém S,, S, ngudi ta dit hai ngudn séng co két hop, dao dong
diéu hoa theo phuong thang dung voi phuong trinh ua = 6cos40mtt va up = 8cos(40xt ) (uA va
uB tinh bang mm, t tinh bang s). Biét tbc do truyén song trén mat nudc la 40cm/s, coi bién do
song khong doi khi truyén di. Trén doan thang S,S,, diém dao dong vé6i bién do lem va cach
trung diém ciia doan S;S, mot doan gan nhat 13
A. 0,25 cm B.0,5cm C.0,75 cm D. 1

Bai 29: Ba diém A,B,C trén mit nudc 13 ba dinh cua tam giac déu c6 canh 20 cm trong d6 A va
B 14 hai ngudn phat song co phuong trinh %, =u, =2cos(207)(cm) song truyén trén mat nude
khong suy giam va c6 van toc 20 (cm/s).M trung diém cua AB .S6 diém dao dong nguoc pha
véi diém C trén doan MC la:

A. 4 B.5 C.6 D.3
Bai 30: Trén mit nudc co hai ngudn két hop AB cach nhau mot doan 12cm dang dao dong
vubng goc vol mat nude tao ra song voi bude song 1,6cm. Goi C la mot diém trén mit nudc
cach déu hai ngudn va cach trung dlem O cua doan AB mét khoang 8cm. Hoi trén doan CO, sd
diém dao dong ngugc pha véi nguon la:

A.2 B.3 C.4 D.5
Bai31: Trén mit nudc cd hai ngudn két hop AB cach nhau mot doan 12cm dang do dong
vudng goc voi mat nudc tao ra séng voi budc song 1,6cm. Goi C la mot diém trén mat nudc
cich déu hai nguén va cach trung diém O cua doan AB mdt khoan 8cm. Hoi trén doan CO, s
diém dao dong cung pha véi nguén la:

A.2 B.3 C.4 D.5
Bai 32: Hai nguon Si, S, cach nhau 6¢m, phat ra hai song ¢6 phuong trinh u; = u, = acos200xt .
Song sinh ra truyen véi toe d6 0,8 m/s. Piém M trén mit chit 1ong cach déu va dao dong cung
pha v6i S1,S, va gan S;S, nhit ¢6 phuwong trinh 1a

A. uy = 2acos(200zt - 12m) B. uy = 2V2acos(200st - 87)

C. uy = \V2acos(200xt - 8m) D. um = 2acos(200mxt - 8)
Bai 33: Trén mat nudc cd hai nguon két hop S, S, cach nhau 642 cm dao dong theo phuong
trinh u =acos20m . Blet toc do truyen song trén mat nudce la 0,4 m/s va bién do song khong d6i
trong qua trinh truyén. Diém gan nhat nguoc pha véi cac ngudén nam trén dudng trung truc cia
S:S, cach S;S; mot doan:

A. 6 cm. B.2 cm. C.32 ecm D. 18 cm.
Bai 34: O mat nude c6 hai ngudn séng co A va B cach nhau 15 cm, dao dong diéu hoa cing tan
sO, cung pha theo phuong vudng goc voi mit nude. Diém M nam trén AB, cach trung diém O 1a
1,5 cm, 1a diém gan O nhat luon dao dong voi bién d6 cuc dai. Trén duong tron tam O, duong
kinh 15c¢m, ndm & mit nude c6 sd diém ludn dao dong véi bién do cuc dai la.

A. 20. B. 24. C. 16. D. 26.
Bai 35: Hai diém A va B trén mit nudc cach nhau 12 cm phat ra hai song két hop c6 phuong trinh:
u, =u, =acos40m(cm) , tc d6 truyén song trén mit nudc 1a 30 cm/s. Xét doan thing CD = 6cm
trén mat nudc c6 chung dudng trung truc v6i AB. Khoang cach 16n nhat tir CD dén AB sao cho
trén doan CD chi ¢6 5 diém dao dong véi bién d6 cuc dai la:

A. 10,06 cm. B. 4,5 cm. C.9,25 cm. D. 6,78 cm.
Bai 36: Giao thoa song nudc v6i hai nguon A, B gidng hét nhau c6 tan s6 40Hz va cach nhau
10cm. Toc do truyén song trén mat nudc 1a 0,6m/s. Xét duong thang By nam trén mat nude va
vudng goc voi AB. Piém trén By dao dong vai bién do cuc dai gan B nhét la:

A. 10,6mm B. 11,2mm C. 12,4mm D. 14,5.
Bai 37: Giao thoa soéng nudc v6i hai ngudn giéng hét nhau A, B cach nhau 20cm c6 tan s6
50Hz. Toc d6 truyén song trén mat nudc 1a 1,5m/s. Trén mat nudc xét dudong tron tdm A, ban
kinh AB. Diém trén duong tron dao dong vadi bién do cuc dai cach duong thflng qua A, B mdt
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doan gan nhat la
A. 18,67mm B. 17,96mm C.19,97mm D. 15,34mm

Bai 38. Trén mit thoang chit long, tai A va B cach nhau 20cm, ngudi ta bd tri hai ngudn dong b ¢6 tan sé 20Hz.
Téc d6 truyén song trén mit thoang chét 16ng v=50cm/s. Hinh vuéng ABCD nim trén mit thoang chét long, T 1a
trung diém ctia CD. Goi diém M nam trén CD 1a diém gan I nhat dao dong v&i bién do cuc dai. Tinh khoang cach
tir M dén L.

A.1,25cm B. 2,8cm C. 2,5cm D. 3,7cm

Bai 39: Trong thY nghiOm giao thoa sang nic, hai vien bi nha S:, S, g%n & cCn rung c,ch
nhau 2cm v ch®m nhN vpo mt nic. Khi cCn rung dao ®éng theo ph—ng th¥%ng ®gang vii
tCn sé f=100Hz thx tlo ra sang truyOn tr2an m/t nic vii vEn téc v=60cm/s. Mét ®Om M
n»m trong miOn giao thoa vu ¢ .ch Si1, S, c.c kholng di=2,4cm, d>=1,2cm. X.c ®bnh sé
®iOm dao ®éng vii bign ®é cuc ®1j tran ®o'n MS,.

A7 B.5 C.6 D.8
Ciu 40. O mit thoang cua mot chét 1ong c6 hai ngudn song két hgp A va B cach nhau 10 cm, dao
dong theo phuong thang dung voi phuong trinh ux = 3cos40nt va ug = 4cos(40mt) (ua va us tinh bang
mm, t tinh bang s). Biét toc do truyén song trén mat chat 1ong 1a 30 cm/s. Hoi trén duong Parabol
c6 dinh I nam trén duong trung truc cua AB cach O 1 doan 10cm va di qua A, B ¢6 bao nhiéu
diém dao dong véi bién d6 bang Smm (O 1 trung diém cta AB):

A. 13 B. 14 C.26 D. 28
Bai41:Hai nguon két hop A, B cach nhau 45mm ¢ trén mit thoang chét 1ong dao dong theo phuong trinh
U =, = 2c0s100mtt (mm). Trén mat thoang chét 1ong ¢ hai diém M va M’ & ciing mét phia ciia duong trung truc
ctia AB thoa mén: MA - MB = 15mm va M’A - M’B = 35mm. Hai diém d6 déu nam trén cic van giao thoa ciing
loai va giira chung chi c6 mot van loai d6. Van tdc truyén song trén mit chat long 1a:
A. 0,5cm/s B. 0,5m/s C. 1,5m/s D. 0,25m/s

Bai 42:: Hai ngudn song két hop trén mat nude cach nhau mot doan S,S, = 9A phat ra dao dong
u=cos(wt). Trén doan S;S,, so diém c6 bién do cuc dai cung pha véi nhau va ngugc pha véi
ngudn (khong ké hai ngudn) 1a:
A. 8. B.9 C.17. D. 16.
Bai 43:Trén mit nude, hai ngudn két hop A, B cach nhau 40cm ludén dao dong cung pha, co
budc song 6cm. Hai diém CD nam trén mat nuéc ma ABCD 1a mot hinh chir nhat, AD=30cm.
S6 diém cyc dai va dting yén trén doan CD lan luot 13 :
A.5vaé6 B.7va6 C.13va12 D.11va 10
Bai 44:5 mit thoang cua mot chit 1ong c6 hai ngudn két hop A va B cach nhau 20(cm) dao
dong theo phuong thiang dang voi phuwong trinh U, =2.cos(40mt)(mm)  va
U, =2.cos(40mt +m)(mm) . Biét toc dd truyén song trén mat chat 1ong 1a 30(cm/s). Xét hinh
vuong ABCD thudc mat chét long. S6 diém dao dong vai bién dd cuc dai trén doan BD 14 :
A. 17 B. 18 C.19 D. 20
Bai 45:Trén bé mat chat 10ng cho 2 ngudn dao déng vudng goc v6i bé mit cha61tlo3ng co
phuong trinh dao dong us= 3 cos 10t (cm) va us= 5 cos (10t + 7t/3) (cm). Tdc dd truyén song
trén day 1a V= 50cm/s . AB =30cm. Cho diém C trén doan AB, cach A khoang 18cm va cach B
12cm . V& vong tron dudng kinh 10cm, tam tai C. S6 diém dao déng cuc dai trén duong tron 1a
A.7 B.6 C.8 D. 4

Bai 46: Trén mat mot chat 1ong, co hai ngudn song két hop O,, O, cach nhau 1 = 24cm, dao dong theo
cing mot phuong véi phuong trinh u,, =u,, =Acosat (t tinh bang s A tinh baing mm) Khoang cach
ngan nhit tir trung diém O ctia 0,0, dén cac diém nim trén dudng trung truc cua 0,0, dao dong clng
pha vdi O bang q = 9cm. Sé diém dao dong véi bién do bang O trén doan 0,0, 1a:
A. 18 B. 16 C.20 D. 14
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Bai 47: C6 hai ngudn dao dong két hop S, va S, trén mit nude cach nhau 8cm c¢é phuong trinh dao dong 1an luot

T T . X
la us; = 2cos(10mt - Z) (mm) va uyp = 2cos(10mt + Z) (mm). Toc do truyén song trén mat nudc la 10cm/s. Xem

bién d¢ cua song khong ddi trong qua trinh truyén di. Diém M trén mit nude cach S, khoang S;M=10cm va S,
khoang S,M = 6¢cm. Piém dao dong cuc dai trén S;M xa S, nhét 1a

A. 3,07cm. B. 2,33cm. C. 3,57cm. D. 6cm.
Bai 48: Hai nguon dong bo cach nhau 16cm. A = 4cm. Piém M cach AB 1 doan 60cm. Diém M cach
duong trung truc 6cm, M’ dbi xtmg M qua AB. Hoi trén MM ¢ bao nhiéu cuc dai

Bai 49: Trén mat nudc co hai nguon két hop S, S, cach nhau 642 cm dao dong theo phuong trinh
u =acos 20 (mm). Blet téc do truyén song trén mat nudc 1a 0,4 m/s va bién d6 song khong d6i trong
qua trinh truyén. Piém gin nhat nguoc pha véi cac ngudn nam trén dudng trung truc cta S,S, cach S;S,
mot doan: A. 6 cm. B.2 cm. C.3V2 cm D. 18 cm.

Bai 50:Tai 2 diém A va B trén mit nudc cach nhau 16(cm)co 2 ngudn két hop dddh cung tan sb,cing
pha nhau. diém M nam trén mat nuéc va nam trén dudng trung tryc ciia AB cach trung diém I ciia AB
mot khoang nhé nhat bang 4 +/5 (cm) ludn dao dong cliing pha véi I. diém N nam trén mit nude va nam
trén duong thang vudng goc v4i AB tai A,cach A mot khoang nho nhit bang bao nhiéu dé M dao dong
véi bién d6 cuc tiéu.

A9,22(cm) B.14 (cm) C.8.75 (cm) D.8,57 (cm)
GIAIL :
Bai 1:
a. + A=-— —08cmva di=d,=d=8cm

+ Taco phuong trinh dao dong song tong hop tai M,
void, +d;=16ecm =20\ vad,—d; =0,
ta dugc: umi = 2Acos(200xt - 20m)
b. Hai diém M, va My gin M, ta c6:
SM, = d+A=8+0,8=8,8cm
SMy=d-A=8-0,8=72cm
Dodé:  IM,=./S,M2- S,I° =/88% - 4> =7,84(cm)
IM, = S,I/3 =4+/3 =6,93(cm)
Suy ra MM, =7,84—-6,93=0,91 (cm)

Twongty: My = S M?2 - SI° =\/7,2% - 4> =5,99(cm)

= Mle’ =6,93-5,99=0,94 (cm) 9 o
c. Khi hé song da on dinh thi hai diém S,, S, 1a hai ti€u diém cua cac hypecbol va ¢ rat gan chung xem
gan dang l1a dung yén, con trung diém I cua S;S, ludn nam trén van giao thoa cuc dai. Do do ta c6: S|l =

IS I A
S, I=k > + 1 ( + )4 > §,S, =281 (21( + 1) )

5 A A I
Ban dau ta da co: S;S; =8cm =101 = 205 => chi can tang S;S, mot khoéngE =0,4cm.

Khi d6 trén S;S, ¢6 21 diém ¢6 bién d6 cuc dai.
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Bai 2: A.Tinh toc d¢ truyén song:
d -d,

® Tai M song co bién d§ cucnén: d; —d =kh = A =

- Gilta M va trung truc ciia AB ¢6 hai day cuc dai khac = £ =3
e Tird6 = A =L5cm | van tdc truyén song: v = Af = 30 cm/s
B.Tim duoc DK s diém dao dong CP trén doan S,S, la:
S S
A
Vay ¢6 11 diém dao dong CD trén doan S,S,

2<k<5f2 VéikeZ — k =0,41;...; 45

C.Tim dugc DK s diém dao dong CT trén doan S,S, 1a:
S8, 1_,_SS, 1
- —<k<22-_VéikeZz — k=0,H;...;H;-5
a2 i 29
Vay c¢6 10 diém dao dong CT trén doan S,S,
D.Tim vj trf diém N
e Gia su u, =u, =acosat , phuong trinh song tai N:

N —=2A cos[wt - %}

. . , . “L N 27d
Do 1éch pha gitra phuong trinh séng tai N va tai nguén: Ag :T
Dé dao dong tai N nguoc pha véi dao dong tai ngudn thi

Ag :% =Qk+)r=d :(2k+1)%

A 5
eDod > S,S,2 = Ck +1)5 >SS, /2 =k 22,16. D& duin thi k=3.

Bai 3:a.Tinh toc d¢ séng ({diém).‘ )
+ Khodng cach gitra hai diém dimg yén lién tiép trén doan AB la:
AT2Z3Cm = A ZOCH Lo

+TOe 0 song: vV =AS =O00CI /S ...
b.Tinh s6 diém cuc dai trén doan AB (I diém)

+ Khoang cach giita hai diém dung yén lién tiép trén doan AB la A/2,khoang cach
gitra mQt dlem cuc dai va mot diém dung yén lién tiép trén doan AB1aA/4 ...

+ Hai nguodn cung pha thi trung diém ctia AB 1a mot diém cyc dai giao thoa.........

AB 1 =
[—+ =10 diém

+ Trén doan AB c6 s6 diém dimg yén 1a: N, =2

C.Tinh li @6 ciia M, tai thoi diém t, (1diém) q
+ Pt dao dong cuia M trén doan AB céch trung diém H cia AB mdt doan x:

u, =2a. cosz? .cos(wt - %) .................................................

+ Tu pt dao dong cuia M trén doan AB ta théy hai diém trén doan AB dao dong cung
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pha hoac nguoc pha, nén ty so6 li d cling chinh la ty sO vantoc........................
27X, 27.0,5
/ oS oS

Mo — A = 6 :\/5/2 :-\/5
/ﬂ 27x, cos 27x.2 -1/2

6

iy,
-V, =u,,, =- ﬁ =4\/§(cm/s)
d.Tinh sé diém dao déng véi bién do cuc dai cung pha voi nguon trén doan AB (1diém):
+ Theo trén pt dao dong ctia mot di€m trén doan AB c6 bién dd cuc dai :

T.AB

u,, =2a.cos zﬂ.cos(wt - ) =2a.cos 2ﬂcos( OU5TT) o
M A A

+ Céc diém dao dong véi bién do cuc trén doan AB cung pha véi ngudn thoa man

5 5 x—2k+1/1
cos?z— 1 %:(2k+l)x—> 2 -k =-2;-1;0;1
-AB/2<x< AB/2

Vay trén doan AB c6 4 diém dao dong véi bién do cuc dai cung pha voi nguén.

Bai4: 1. Bud6c song: A= v/f=10/5=2cm. M
Phuong trinh dao dong tai M do S, truyén dén:

2 T
uim = Acos(wt - 7611 - Z) ‘ d; d,
Phuong trinh dao dong tai M do S, truyén dén: B

2 /4
= - — d + —
Um = Acos(mt PR 4) S S,

Phuong trinh dao dong tai M:
Um = Upm + Usy = 2Acos(%(d2 -d)- %) cos(oot—%(dl +d,)) mm

Thay s6: uy = 242 cos (10t) mm
2. Bién d¢ dao dong cua mot diém trén bé mat chat 1éng:

JT JT
AN=2A|cos(E(d2 - d)- ) |

, 1
Vi tri di€ém dao dong cuc dai dugc xac dinh: d, —d; = (k+ Z) A

S6 diém dao dong cuc dai trén S;S; duoc xéac dinh:
-SiS; <d; —d; < SiS; — 4,25 <k < 3,75 —c6 8 gia tri cuia k nén c6 8 duong dao dong cuc dai di qua
SiS,.
S6 diém dao dong cuc dai trén S;M duoc xac dinh:

-SiS; <dy —di < dow —dim — -4,25 <k < -2,25 —c6 2 gia tri cua k nén ¢6 2 duong dao dong cuc
dai di qua S;M.
3. Piém dao dong cuc dai (diém B) trén S;M gan S, nam trén dudng véi k = -4

1
Ta co: BS, — BS, = (_4+ZM (1)
Do SiS; =8cm, SiM = 10cm, S;M =6cm nén A S;S;M vuong ¢ S,, nén:

B822 + 81822 = B812 (2)
Tu (1) va (2) taco BS; =31/60cm ~ 0,52cm.

Bai 5 + B§ léch pha cta hai song tai mot diém M céach A, B nhitng doan d, vad, 1a:
2 T v 30
Ap =="—(d -d)+— vii A =— =— =3(cm
@ 1 ( 1 2) 3 Vo1 f 10 ( )

. 2 1
+ Tai M 1a cuc dai giao thoa néu : Ag 27”(61’1 - d2)+% =2kx— d -d, =(k- ZM
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1
M thudc AB nén: - AB<d - d, =(k- Z)/% <AB— k =-6;...;6 :

Trén doan AB ¢6 13 diém cuc dai

. 2 1
+ Tai M la cuc ti€u giao thoa: A Z%(dl - d,) +% =Rk+)m— d -d, =(k +ZM

1
M thudc doan AB : - AB<d,- d, =(k+Z)A<AB—> k =-6;...;6:

Trén doan AB ¢613 diém cuc tiéu

+ Tai diém M thudc doan AB cach trung diém H mot doan x, c6 hiéu dudng di cia

haiséng la : d, - d, =2x
+ Piém M thudc doan AB dtng yén thoa man :

d - d, =2x :(k+i)i—> x =(k +%).% (1) véi k =-6;..;6

xmax

=(6 +%)% =9,375(cm)
+ Do d6

min

1.3
x_ | =(0+—=).—=0,375(cm
| ( 4)2 (cm)

+ Phuong trinh dao dong tong hop tai M cach A,B nhiing doan d, va d; 1a:

u,, =12.cos %(a’1 -d,) +% .COS (mm)

b4 T
‘U“'E(dl +alz)+Z

+ Hai diém M, va M, déu thudc mot elip nhan A,B lam tiéu diém nén:
AM, +BM, =AM, + BM, =b
Suy ra pt dao dong cua M, va M; la:

T T ab
u, =12.cos|—.3+—|.cos|wt+—+—
1 3 A 4 uﬂ/{l _ 1
u, =12.cos 1.4,5+£ .COS wz‘+'7[_'b+£ Up,
2 3 4 }'

Tai thoi diém t,: u,, =2(mm)— u,, =-2(mm)

Cau biém
4 4
M Iy ®iOm dao ®éng bi2n ®é cuc ®*i (hai sang cing
pha) 0,5
=> d,-d, =ki=> A _43
k
MEt khc gi+a M vi ®&ng trung triic k = 0 cia AB ca | 0,5
a 2 d-y cuc ®*ikh,c 0,5 2
=> vb trY M gng vii k = 0,5
R
=> A =15cm
o Tec - e truyOn séng S
b ) ] 2
NOu M Iy ®iOm dao ®éng bign ®é cuc ®%i (hai sang
cing pha) tran ®o'n AB thx M ph¥i thoy m-n: 0,5
dy-d, =kA . (1) coveeenn.... 0,5
d, +d, =1 0,5
2 N 0,5
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TO (1) vu (2) => -5,33< k <
5,33
VEy tréan ®o!n AB c& 11 ®iOm cuc
G P PP TTTTOS
Bai7:
a) Piéu kién dé tai A ¢ cuc dai giao thoa 13 hiéu dudng di tir A dén hai ngudn song phai bang sb
nguyén lan budc séng (xem hinh 2): k=2

NP +d? -1 =kA. \?1 - F=1

Véik=1,2,3... f

Khi / cang 16n dudng SiA cét cac cuc dai giao thoa c6 béc cang nho /(; k=0
(k cang bé), vay tng voi gia tri 1on nhat cua / d€ tai A c6 cyc dai 2

nghia 1a tai A dudng SiA cdt cuc dai bac 1 (k=1). Hinh 2
Thay cac gia tri da cho vao biéu thuc trén ta nhan duogc:
NP +4-1=1 = [=15m).

b) Diéu kién dé tai A ¢6 cuc tiéu giao thoa la:
NP +d? - 1 =(2k +1)§.

Trong biéu thirc nay k=0, 1,2, 3, ...

j, 2
d*- | 2k+1)~
Tasuyra: [( ¥ )2} .

2k +1)1

Vi[>0 nén k=0 hodc k=1.Tudotacogidtricial la:

*Véik=0thi/=3,75 (m).

*Voi k=1 thi/ ~ 0,58 (m). o i ‘

Bai 8: 1) Hai loa tuong duong hai nguon két hop cung pha: (pt dao dong tong hop tai D cach A va B lan

hl'(_)'t d], dz)

*TaiD:dy—dy =-12,5cm; A=v/f=0,5m

(d,- d)x
A

- Bién do Ap = a|cos =a|cos

- 12,5z‘ _

*TaiE: dy—d; =-25cm

-257 . . R o, - \ L2
0 =0 ; hodacd,—d; = - A/2, tai C 1a cuc dai thi tai E 1a cyc tiéu

- Bién dg: Ag = a|cos

*) Néu dao cuc mot trong hai loa thi luc nay hai loa 14 hai ngudn két hop nguoc pha.

,-d)x = n‘ V2 _a

* Tai D: Ap = a|cos =a|cos—| =a— =

4|2 T
*TaiE:dy—di=-25em=-A4/2 =2k +1)A/2 suyratai E la cuc dai: Ap=a

Bai 9: . .

a.Phuong trinh séng do A,B truyén t61 M lan luot la:

27 |

2, =a.cos(crt - V 60
Voi A =— =—— =6(cm)
o . 2, /‘ 10
2, —a.cos(cx — + 7)) .

+ Phuong trinh dao dong tong hop tai M 1a:
E(a’l -d)+T
A )

u,, =u, +u, =2a.cos .cos

ot - E(dl+d2)+§

u,, =10.cos(20t - 7 /11)(cm).

=1

C L, 2R n 1A an . . T T
b. + Vi tri diém dao dong véi bién do cuc dai thod man: cos ;(d1 -d, )+5

=d -d, =

k-3
2

+ Céc diém trén doan AB dao dong véi bién do cuc dai thod man:
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({‘.d‘:‘k-l‘i j-ﬁ+lsks£+l
B EER VA R IV EY £

\d,+d, =48 |kez

Suy ra trén doan AB c6 6 diém cuc dai giao thoa
+ Cac diém trén doan AC dao dong véi bién dd cuc dai thod man:

AD- BD <d,-d, = k-%/l <AB-0 voi keZ

1
15- 25 s[k-f)ﬁ <20 . L aeR .
= | 2 = k=-1:0:23 guy ra trén AC ¢6 5 diém cuc dai

keZz
c. + M, cach A,B nhitng doan d, =12cm;d, =8cm
M, cach A,B nhitng doan d, =14cm;d, =6cm
+ Phuong trinh dao dong téng hop ctia M; va M, tuong tmg la:

u,,, =10.cos 2£+% .cos| wt - %} =-10.sin 2%r.cos(wt- %) =- S\E.cos(wt- “%)(cm)
u,,, =10.cos 43£+£ .Cos| wt - 5% =-10.sin %T.cos(wt- %{) =5\/§.cos(wt- “%)(cm)

chimg t6 hai diém M, va M, dao dong ciing bién d6 nguoc pha nhau, nén luc vén téc ciia M, ¢6 gid tri
dai s6 1a - 40cm/s thi van tdc ciia M 14 40cm/s. .

Bui 10

a. Tinh téc d6 truyén song:

d -d,

® Tai M song c¢6 bién d6 cucnén: d; —dr =kh = A =

- Gilra M va trung tryc ciia AB ¢6 hai day cuc dai khac = £ =3
e Tt d6 = A =L5cm , van toe truyén song: v =Af =30 cm/s
b. Tim vi tri diém N

e Gia sir u; =u, =acoswt , phuong trinh song tai N: u, =2acos

2er]
wt - ——
A

o . , . A 27d
Do 1éch pha gitra phuong trinh séng tai N va tai nguén: Ag :T

Pé dao dong tai N nguoc pha voi dao dong tai nguén thi

Ag :% =Qk+Dz = d =Qk +1)§

A ,
eDod >a2 = Qk +1)5 > a/2 =k >2,16. D& dui, thi k=3.
2

— 2 a
:>dmin_ xmin +[5] = xmin "‘3,40}7’1

c. Xac dinh L.
* P¢ tai C ¢ cuc dai giao thoa thi:
JI2+a?-L=k\; k=1,2,3..vaa=S,S,
Khi L cang 16n duong CS, cit cac cuc dai giao thoa cd bac cang nho (k cang bé), vay Gmg véi gia tri 16n
nhat cua L dé tai C c6 cyc dai lak =1
¢ Thay cac gia tri da cho vao bi€u thure trén ta nhan dugc:

Lzmax +64 - Lmax :1,5 = Lmax N20,6(:7’}1
Buise 11:

Taca: 4 :% Z% =1,5¢cm
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* X,c ®bnh sé ®IOm dao ®éng vii bien ®¢é cuc ®1 tr2n AB thoY m-n hO thgc:
d +d, =AB

d,-d, =(2k+1)§

0<d;;d,<AB
Suy ra - 4B l<k<£- 1. 13,8<k <12,8
A2 o2 ,
(ca 26 gi, trb k nguy2n- ca 26 ®iOm cuc ®1i
tran AB).

* X,c ®bnh se ®iOm dao ®éng vii bign ®é cuc ®1j tran MN.
XDt ®iOm D thuéc ®o*n MN dao ®éng vii bign ®é cuc ®?

d,- d =k+n%
Ta ca 2 - -6,02 <k <5,02
-20(2- 1) <d, - d, <20(x/2 - 1)

Ca 12 gi, trb cfia k nguy2n - cad 12 ®Om dao ®éng vii bign ®é clc ®%j tran MN

X,c ®bnh se ®iOm dao ®éng vii bign ®é cluc ®j tran BM.
XDbt ®i0Om E thuéc ®o*n BM dao ®éng vii bign ®¢é cuc ®1i.

d;- d, =2k +1) 2
Ta ca 2 — -13,8 <k <5,02
-20 <d, - d, <20(\2- 1)

C3 19 gi, trb cfia k nguy2n - c& 19 ®iOm dao ®éng vii bi2n ®é cuc ®1j tran BM

Bai 12:*1, A :\/'—27E =8cm
w M
. =28es™% ) 2 YO
x )L
S , ,
Sl}\ 2 =3,75 ¢6 tong 7 cyc dai, 8 cuc tiéu trén ving giao thoa.

M nam gilra cuc dai bac 1 va cyc ticu thir 2 nén trén doan MS, ¢6

05 cuc dai, 05 cuc tiéu.
2, Cac diém nam trén trung tryc ciia S;S,nén d,=d, =d.

Céc diém nam trén trung truc cia S;S; c6 cung pha véi nguén  thi:

S
(d, +d,) =2kn— d =ki =8k ’

Si

T

A
SS

Dit x = IN=>x>=d’ - =g X =/64k?- 225

Piéu kién: d=k)\>%—> k>1875(keZ)— k=2.Vay x =/64k?- 225 (k >2)
-15S, _-n30

Tt o ECEETETLS EEPEEE

3, Pha ban dau ciia I: ¢, = }\ 3 =-3,75t
Pha ban dau cia P:  @p = n(d;f d,) = n(d§+ d,)

P va I dao dong cung pha khi @, - ¢p =2
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hay - 3, 75n+%(d1+d2) =2
= d,+d, =16n+30 (neN")

Bai 13

a. Tan sb goc o = 50n =>f=25 Hz
A

Tai C: d; - d,=(2k+1).— (hinh bén)
2

Theo dé: k=1 = A =2,4cm.

= v=1f=60cms. 4
b. S6 diém dao dong véi bién dd cuc dai trén doan AB

di—d,=k\. A«
d+d,=AB =>d,=12k+8

ma 0<d; <16 =>-6,7<k<6,7

Vay ¢6 13 diém dao dong vai bién d6 cuc dai trén doan AB

=> S duodng cuc dai di qua AC 1a: 8.

0,25

0,25

0,25
0,25

0,25
0,25

0,25
0,25

Bai 14: .
a. Tinh toc do truyén song:
dl B dz

® Tai M song ¢ bién d§ cucnén: d; —d =kh = A =

- Gilra M va trung tryc ciia AB c¢6 hai day cuc dai khac = £ =3
e T d6 = A =L5cm  van toc truyén song: v =Af =30 cm/s

b. Tim vi tri diém N
o o : 2nd
e Gia sir u, =u, =acoswt , phuong trinh soéng tai N: uy =2A cos| wt - B

\ 27td
Do 1éch pha gitra phuong trinh séng tai N va tai nguon: Ag 27
bé dao dong tai N nguoc pha voi dao dong tai nguén thi

Ag _2d =Qk+)r=d —Qk+D-
) 2

A ,
eDod >a2 = Qk ”)E > a/2 =k >2,16. Dé dumin thi k=3.
2

— 2 a
:dmin_ xmin + [2] = X

c. Xac dinh L
¢ P¢ tai C ¢ cuc dai giao thoa thi:

J2+a2-L=kn; k=1,2,3..via=S:S,

~3.4cm

min

Khi L cang 16n duong CS; cit cac cuc dai giao thoa ¢ bac cang nho (k cang bé), vay Gmg véi gia tri 16n

nhét cua L dé tai C co cuc dai la k =1
® Thay céc gia tri da cho vao bicu thurc trén ta nhan dugc:

Lzmax +64 - Lmax :1,5 = Lmax N20,60}’7’1

Bai 15:
a. Gia st M va M’ thudc van cuc dai

Khi d6: MA-MB =15mm=kA; M’A-M’B=35mm=(k+2)A =>(k+2)k=73=>k=1,5

khong thod man => M va M’ khong thudc van cuc dai.
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Néu M, M’ thudc van cuc tiéu thi:
2(k+2)+1
| |

MA-MB=15mm=_2k+1)A/2; vaM’A—-M’B =35mm = 5

2k+5 7 n ~ ~ . R ~ \ A
=> =— =>k=1. Vay M, M’ thudc van cuc tieu bac 2 va bac 4
2k+1 3
Tasuy ra: MA-MB = 15mm =2k +1)A/2=> 4 = 10mm.

=>v= A.f=500mm/s = 0,5m/s

. AB
b. SO cuc dai trén AB la: n < e =4,5=>n=4.Vay c6 N=2n+ 1 =9 cuc dai trén doan AB

Vi M thudc cuc tiéu bac 2 va nam vé phia B nén giit M va trung tryc cia AB ¢6 1 cuc dai (k=1)
(khong tinh cuc dai trung tdm). Tu trung tryc cia AB dén A c6 4 cuc dai/
Vay gitta M va A ¢6 6 cuc dai

A ___________ -
Bai 16
Dadp dn Diém
1.
+ Phuong trinh dao dong tai S; va S, c6 dang: 0,25
+u; =2c0s(40771) ; u, = 2¢c0s(40771 - 0,5T)
- Phuong trinh song tai M ¢6 dang:
0,25
+u,,, =2cos(40 - 27' ) ;u,,, =2cos(40 - 2]?,2 )
Phuong trinh dao dong tong hop:
u, =u,,, tu,,, =4cos M+E cos| 40t - erl;dz- % (1) 0,25
+ Bude song A :% =1,5(cm)
+ Vi d, = 15cm, d, = 9cm, thay vao (1) ta dugc 0,25
u =2+/2 cos(40z - %)(cm)
2. 0,5
d,-d
Tur (1) dao déng tai M c6 bién do: @ =4(cos jr(zfl) + %H
+Tai O ¢6 di = do => ay = 2v/2(em) 0,3
+ Tdc d6 dao dong cua phan tir O: Vo= ay. 0 = 8022 (cm/ s)
3.
Xac Qinh s6 diém dao dong cuc dai trong doan S, S,,
+ Diém M dao dong cuc dai khi hai séng té1 cung pha:
Ap =2kr=>d,—d, = 2k - 1)% (k €2) 0,25
. 1| A
+ Xét tam giac MS,S; ta ludn co: |4, - d,| =’2k - 5‘5 <SS,
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=>-9,75 <k<10,25
=>k=0, =1, *2,..... £9,-10 0,25
Vay trong khoang S;S; c6 20 duong dao dong cuc dai

Vay trén chu vi tam giac IS;S, c6 40 diém dao dong cuc dai.

B?.i 17
Tan s6 f cua song la
F=2 220 _ooms
2 2m

N . 2nd
Phuong trinh truyén séng: u =asin(wt - %)

Tai M ta co: ZTTM =0,51= dy =% =0,25M

2
Tai N ta co: “SN =10,51 = dy =5,25M

Vi dy < dynén song lan truyén t6i M trude.
Vay MN = dx—du = 5,25 - 0,25A = 5A = 20cm,

20
suy ra: A = =4cm

Van toc ciia séng 1a:
V=Af=4x20=80cm/s
Bai 18
Chukisong: T _m_ 2 =0.1s
o 20m
Budc song A =vT =80 X0.1 =8cm/s

. d
Phuong trinh dao dong tai M: uy; =2sin| 20t - 2TEX

. d
D¢ uym ludén nguoc pha véi u thi : 2th =k +n

1

Suy ra d :(2k+1)%: k+5 A

Bai 19
Piém M c6 bién d6 cuc dai nén ta co hiéu quang trinh
AM - BM =d, -d, phai bang s6 nguyén lan budc song:

."'a‘

Ad =d; -d, =30,5- 26 =4,5 =kA (1)
Puong Oy la duong cuc dai sc”')‘O (k=0), gitra M va Oy co
hai day cuc dai suy raM phdi nam trén day cyc dai thir 3
ung véi k = 3.

4,5

=1,5cm.
3

Thay k =3 vao (1) taco: 4,5 =3A= A =

Ma x=%: v=nAf=1,5x16=24m/s
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Trén doan AB c6 song durng, khodng cach gitra hai nut song (hodc hai bung song) ké tiép nhau la

& =0,74cm ,
2
Trung diém O ciia AB la mdt bung song, nut séng thir nhat bén phai O 13 Ny cach O mot khoang
ON, = rLs_ 0,375cm
4 4
AB 20
Khoang cach OB la: OB = - =—=10cm

S6 nut song nam gitta Ny va B 1a:
N,B 10- 0,375
n < =
A 0,75
2
Vin la s6 nguyén nén ta chon n = 12. o o
Vay gitaOvaBcon+1=12+ 1= 13 diém nam yén va trén doan AB c6: N =2 x 13 = 26 diém nam
yeén.

=12,83

Bai 20:Viét phuong trinh dao dong cua song tai diém M
Phuong trin hdao dong cua séng tai M cham pha hon phuong trinh dao dong cuia song tai O 1a

2nd  27x360 .
xp, :% = “2’;0 =3n(rad) (rad) (0,25 didm)
Vay phuong trinh dao dong tai M la
u=Asin gt- 3m | =4sin gt- 7 | (cm)

¢) Bo 1éch pha ciia séng gitra hai diém cachnhau 210cm

Agy =@t +@;) - (Wt+¢;) =g - ¢
_2nd  2mX210
Ao 240
Bai 21a) Tinh budc song va van tdc truyén séng trén mat chat 1ong.
Piém M ma song cé bién dg cuc dai
Ad=dy- dh =KL= 14-10=K =4 cm.

Vi gitrta M va duong trung truc cia AB c6 mot day cuc dai. i

Vay K =2 (0,25 diém)
Ad

Budc song A =—— =— =2Cm
ugc song K 2

=1, 757t (rad) (0,25 diém)

Van tdc truyén song:V = . =2 x 16 =32 cm/s. (0,25 diém)

b) S6 diém dao dong véi bién do cuc dai trén AB.
Xét tai diém Ntrén doan AB cach nguén lan luot 1a O, ds.

dz'd]_:K}\. AB KA\
=0 =—+—
d,- d; =AB 2 2
Ma O<d; <AB= -%<K<ﬂ

= -45<K<4,5 .,
do K nguyénnén K =0, +1, £2, +3, +4 (0,25 diém)
Vay c6 9 dieém dao dong c6 bién dd cuc dai trén AB (0,25 diém)

Bai 22: Theo gia thiét, song 4m phat ra tir hai nguon S,, S, 14 hai song két hop nén giao thoa vi nhau,
Do d6, tai nhitng diém dao dong do hai ngudn 4m nguoc pha nhau sé triét tiéu nhau, cudng do am s&
béng 0. (0,25 diém)

Gia st phuong trinh dao dong tai hai ngudn S;S:
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S; =S, =asinwt
Khi d6 phuong trimnh dao dong tai M do ngudn S,, S, gt toi:

Sim =asin| wt - 21,
Som =asin| ot - 2ndy ]
A
Dao dong tong hop tai M 1a
SM =2ac0sM sin | ot - E(dl +d,))| .
A A
Tai nhitng diém théa man
1 -
dy-d; = K+§ ‘A thi bién do A =2acosw =0
d6 1a nhirng diém khong nhén dugc am. (0,25 diém)
Trén duong S;S,, nhiing diém do6 la:
1
dy= (8182 d2) =| K+ | voi K =0,21,22,..2 :% =0,8m
ma0<d, <SS, (0,25 diém)

=>-10,5<K<9,5 q
Céc gia tri cua d»: 0,2m; 0,6m; 1,0m; 7,4m; 7,8m.(0,25 diém)

b) Taco S;S; =8m=10A
Tai M, ta ¢6 d, - dj =5A hay d, — d, =0 nén A = 2a.
Khi @6 SMO =2asin(wt - 10m) =2asinot (0,25 diém)

A
Tai M;: d, - dj =40,4m ZiE nén A = 0.

Khi d6 Sm, =0 tai d6 khong c6 dao dong. (0,25 diém)
Bai 23:
Giai:

Xét diem C trén MN:  AC=d;; BC=4d M
I 1a giao diém cia MN va AB .
Al=x d

AM? — x* = BM? — (AB-x)? &
122-x2=52—(13-x)? = x = 11,08 cm

11,08<AC=d; <12 (*) A B
C 1a diém thudc hyperbol cuc dai cat doan MN khi o
d; —d» =kA = 1,2k (**) véi k nguyén duong N
d12 = X2 + IC2

2= (13 - x)2 +1C?

42— &2 =x?- (13- x)P = 119,08 = di + do =~ 2 (*%)
Tir () v (%) > &y = 0,6k + T ar

59,54 0,72k* +59,54
11,08 <0,6k+ 75~ <122 11,08 < == == <12
0,72k* — 13,296k + 59,94 > 0— k < 7,82 hodc k > 10,65~ k<7 hoack>11 (1)

va 0,72k* — 14,4k + 59,94 <0~ 5,906 <k <14,09 = 6<k<14 (2)

Tir (1) va (2) tasuy ra 6 <k <7 Nhuw vy c6 2 hyperbol cwe dai cit doan MN . Chon dap 4n
C
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Bai 24: Giai:
Giai 1:

Phuong trinh song tong quat tong hop tai M 1a:

d,-d d,+d di
um = 2acos(mt————=")cos(200st - n%)

d

A
+V&i M cach déu Sy, S;nénd; =dp. Khido d, —d; =0 Si

d
— cos(m 2/1 Ly=1->A=2a

+Pé M dao dong cung pha voi Sy, S, thi:
P Y N R VS di .-

+ Goi x 14 khoang cach tir M dén S, va S,: S, .-~ 0

S

S>

2
dlzdzz\/xu[%] i

2
= ‘x‘ :\/(M)z - [%] =,/0,64k> - 6,25 2 0,64k> - 6,25> 0 = k > 3,125

2 knn=42di =4 A=32 mm. Chon dap an B.

Giai 2: Xét diém M trén trung truc cia $;S, : SIM = S;M =d > 25 mm
Budce song A =v/f=0,8 /100 m = 8mm

, . 27wd
Song tong hop tai M: um = 4cos(200mt - T) ( mm) Si

) 27ud
uym cung pha véi nguon S, khi chiing cung pha: - 2kt 7 d=kA>25mm
d=dmin khi k=47 dnin =A =32 mm. Chon dap an B
Bai 25:M dao dong cuc tiéu gan C nhat nén M thudc cuc tiéu k =0

Luc do: dl—dzz(k-l‘%))L:%)\,(l) Ol x M

Goi x 1a khoang cach tir M dén C: !
d, =J(Al+x)’ + MK ; d, !
d, ={(BI- x)? + MK’
thay vao (1):

A

[

d,- d, =/(AI+x)* + MK’ - /(BI- x)’ + MK’ :%

Thay s6 vao gidi pt: d, - d, :\/(4+x)2 +2° - \/(4- x) +2 =1 — x =0,56cm ChonC

Bai 26:Giai:

Budce song A = v/f=4 cm
Xet diem M: AM =d;; BM =d,

27md 27w
Uy = acos(20mt - ) L) + acos(20mt - /1 =)

(dz B dl) ”(d| +d2)
A

um = 2acos( d )

cos(20mt - )
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. 3 d,-d d, +d
Diém M dao don vdi bién do cuc dai, cung pha v6i nguon A khi:cos( nd, " d) 2/1 ) gy Tt ) ]; ) _
2km
- dz — d1 = 21(’}\.

d2 + d1 2kh
—di=lk-kIn Piém M gin A nhit ing véi k-k’ =1 dimn =N =4 em. Pép an C
Giai
Bai 27:Budc song A = v/f=2 cm.
Xét diem M trén S;S;: SSM =d (2 <d <14 cm)
2l A C M
uim= acos(30smt - —) =acos(30mt - md) ; < <
2x(16- d 2md 32
Uzm = bcos(30mt + Z %) = bcos(30mt +” + - —”) bcos(30st + — +md - 16m)
mm
biém M dao don vai bién do cuc tiéu khi u;m va uom nguoc pha voi nhau
3
2nd + —(2k+ D= d= Z+z+k_ Z+k

23d=%+k§14 = 1,25< k<13,25= 2< k<13. Co6 12 gia tri cia k. Chon dap an A.

S6 diém dao ddng véi bién dd cuc ticu trén doan CD la 12

Bai 28:

Giai

Budc song A = v/f=2 cm., I 1a trung diém cia S,S,

Xét diém M trén S;S,: IM =d (0 < d < 4cm) S I M S,
2r(4+d) ° e o °

ugim = 6cos(40mt - T) mm = 6¢0s(40zt - ntd - 4t) mm

usom = 6c0s(40stt - W) mm = 6cos(40smt + % 87”) mm = 6cos(40mt + nd - 4m)

.2 Co . 2
biém M dao dong vadi bién do 6 mm khi ug;m va usom 1€ch pha nhau Tﬂ

2nd =k27” :>d=§ d=dmn khik=1 = dpin = 0,33 cm Chon dap an A

Cich khdc: Hai ngudn cung pha nén trung diém I dao dong

D¢ 1éch pha gitta I va M can tim la:

4
cuc dai Anx=61+6=12mm T
A 6 T
cosa = =— - a==
A,.. 12 3 ‘ / Ama=12mm

(04
pp=Za =" g=t =1y
A 3 6 3

A
Bai 29: Giai 9
Budce song A =v/f=2 cm., I a trung diém cua S;S;
Xét diém M trén 8128;:( 4{1:-/[5 d(0<d<4cm) S, I M S,
Usim = 6¢0s(40mt - T) mm = 6¢cos(40stt - td - 47t) mm o « . .

2r(4-d) 2md 8

Usom = 8cos(40mt - L) mm = 8cos(40mt + —— —”) mm = 8cos(40mt + md - 4)

A
Diém M dao dong véi bién d6 1 cm = 10 mm khi usiy va usov vudng pha voi nhau
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dnd =2 +kn = d=+5 d=du khik=0 N

= dmin = 0,25 cm Chon dap an A N
Cdch khac: Hai nguon cung pha nén trung diém I dao dong cuc
dai Apa=6+8=14mm Anma=14mm

A 10
cosa =—— =—— a =44,4°
Amax 14 K a
Do 1éch pha giita I va M can tim 1a

Agp =2 d =444 4 =0247cm
1 180
Bai 29: Giai

Budc séng : =% =2(cm)

Goi N 1a diém nam trén doan MC cach A va B mét khoang d voi AB/2 = 10(cm) <d < AC =
20(cm).

2 . 27ed
Phuong trinh song tong hop tai N 1, =4cos(207 - —=) =4 cos(207 - 7d)(cm)
2 . 27&4
Phuong trinh séng tong hop tai C :u. =4cos(20 - ) =4 cos(207w - 20)(cm)
Piém N dao dong nguc pha voi C:
= 20r-dr =Qk+DakeZ)= d =16- 2k(cm)= 10 £19- 2k <16
= (27T ek monmma = C6 5 diém dao dong cung pha véi C.
Bai 30: Giai
Do hai ngudn dao dong cung pha nén dé don gian ta cho pha ban
dau cua chung bang 0. d M
27d Rt 1
Do léch pha giita hai diém trén phuong truyén séng: Ag = Z
A (0] B
Xét diém M nam trén duodng trung tryc cia AB cach A mdt doan d,
va cach B mét doan d,. Suy ra d1=dg.
Do M dao dong nguoc pha voi nguén nén :
Ag = z’zdl =2k +1)7 = d, =(2k +1)— —(2k +1).0,8
Ma : 40 <d, <AC = % <r+108 =< 28| +oc? =
k =4
6 <(2k+1)0,8 <10= 3,25 <k <5,75= | __
Két luan trén doan CO c6 2 diém dao dong nguoc pha véi ngudn.
Bai 31 :Gidi
+ Do hai nguon dao dong cung pha nén d¢ don gian ta cho pha ban ‘C
dau cua chiung bang 0.
2xd T
+ P léch pha gitta hai diém trén phuong truyén séng: Ag = Z . d M
Kot 1
+ Xét diém M nam trén dudng trung truc ciia AB cach A mot doan d,
va cach B mét doan d,. Suy ra d;=d.. A O B

R . 2 2 d
+ Mit khic diém M dao dong cung pha véi nguon nén Ag = JZ L =k2m = d, =kA =1,6k(1)
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AB AB

2

AB
(Do 40 = va AC = [AzB +0C? =10(cm))
k=4
6 <1,6k <10 = 3,75 <k <6,25= {k =5 Két luan trén doan CO c6 3 diém dao dong cung pha véi
k=6
ngudn.
Bai 32
Giai
, +d
Phuong trinh song tong quét tong hop tai M 1a: uy = 2acos(n )cos(20nt 2 L)
: 3 . d
V&i M cach déu S;, S;nén d, = d,. Khiddé d, —d; = 0 — cos(m 2/1 d )y=1>A=2a
. : d +d d +d
Pé& M dao dong ciing pha v6i S, S, thi: 719 =k27 = % =2k = d, =d, =k
. \ C 1 s X 4 4 5 AB)\® _ d .-
Goi x 1a khoang cach tt M dén AB: d, =d, = [x* + [7] =kA
Sy .-~ (0) S,

= | =,|GAY - [ ] =10,64k> -9 = 0,64k - 9> 0 < k > 3,75

d +d . X
2 Kuin =4 % =2k =8 = Phuong trinh séng tai M 1a: uy =

2acos(200mt - 8)
Bai 33

Giai
Phuong trinh song tong hop tai M 1a: uy = 2acos(ﬂ )cos(20m T d, *d,

)
2 n L X d, +d, _
bé M dao dong nguoc pha véi Sy, S, thi: TS Qk+ 1m = d,-d, =2k +1)A

. A
Véid, =d, taco: = d, =d, =(2k+1)5
Goi x 1a khoang cach tir M dén AB:

= d,’ :d1 = JC2 + & :(Zk +1)£:> ‘x‘ = (2k+1)£ - SISZ
- 2 2 2 2

= |x| =/4Qk +1F - 18 = 42k +1)* =18 = k >0,56 = k_, =1= x_ =3+2cm

Bai 34: Giai

+XétdibmMtacod, =152+ 1,5=9cm; d; =15/2—1,5=6cm> d,—d; =3 cm.

+ Song tai M c6 bién d6 cuc dai khid, —di =kA=3cm. (k=0;£1...)

+ Vi diém M gan O nhat nén k = 1. Khi d6 ta c6: A = 3cm

+ Xét ti s6: 45/2
Al2

+ S84 diém dao dong véi bién do cuc dai trén duong tron tdm O duong kinh 15cm1a9x2 +2 =

20 cuc dai (¢ day tai A va B 1a hai cuc dai do do chi ¢c6 9 duong cuc dai cat duodng tron tai 2

diém, 2 cuc dai tai A va B tiép xtic voi dudng tron)

Bai 35: Giai

Budc song A = v/f=30/20 = 1,5 cm

=5. Vay sb van cuc dai la: 11
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Khoang cach 16n nhat tir CD dén AB ma trén CD chi ¢6 5 diém

dao dong cuc dai

khi d6 tai C va D thudc cac van cuc dai bac 2 (k=+2)
XéttaiC:do—dy =2A=3 cm (1)

Véi: AM =3 cm; BM =9 cm

Tacé d?=h*+3*=9vad’=h*+9*=38l1

di

|
| d
hl \
Do d6 d22 — dlz =72 = (dz — d1 )(d1 + dz ) =72= d1 + dz =24 cm(2) A ;

T (1) VA (2) tacé: d, = 13,5 cm
VAy: h,,. =yd2- BM> =4/13,5% - 81 =10,06cm
Bai 36:
Budc song A =v/f=0,015m = 1,5 cm
Xét diém N trén AB dao dong véi bién do
cuc dai AN=d’;; BN=d’, (cm)
d’y —d>=kAr=1,5k
d’1 +d’2=AB = 10 cm
d; =5+0,75k
0<d=5+0,75k<10=-6 <k<6
Diém M duodng thiang By gan B nhét tmg voik =6
Piém M thudc cuc dai thi 6
d1—d2:67\=901’1’1 (1)
d12 — d22 = zAxB2 = 102 = d1 + dz = 100/9 (2)

d;
d

Liy (2)— (1) 2d:=100/9-9=19/9= d,=19/18 =1,0555 cm = 10,6 mm. Chon d4p 4n A

Bai 37:

Budce song A =v/f=0,03m =3 cm
Xét diém N trén AB dao dong voi bién do
cuc dai AN=d’;; BN=d’, (cm)

d’l —d’2:k>\.:3k

d’)+d>=AB=20cm

d’;=10+1,5k

0<d’;=10+1,5k <20
= -6 <k<6

= Trén dudng tron c6 26 di€ém dao dong voi bién do cuc dai

Diém gan duong thang AB nhat img véi k = 6
Piém M thudc cuc dai thit 6
di-d=6AL=18cm;d,=d; - 18 =20-18=2cm
Xét tam giac AMB; ha MH = h vudng géc voi AB. Bat HB = x
h* = d* - AH*=20" - (20 — x)*
h* = d-BH*=2*-x*

pPit x=IM=TH

2 2 2 2 L M
=20°-(20-x)"=2"—x"= x=0,1 cm=1mm D . o c
= h=/d?- x* =420 - 1 =4/399 =19,97mm . Chon day @n C | |
Bai 38. d L\

Giai | |
Budc song A = v/f=2,5cm ) i i
Xét diém M trén CD, M gan I nhat dao dong ! :
v6i bién do cuc dai khid; —d> =A =2,5 cm (*) A i H B

AB
di*=MH*+ (7 + x)?



Tai li€u 6n thi hsg chwong song co
AB
d,* =MH? + (7 - x)?
di? — d,* = 2ABx = 40x

40x
d+d= 2—5— 16x (**)
Tu (*) va (**) suyrad, =8x + 1,25
d2= (8x + 1,25) = 207 + (104 X)? —=n-> 64%2 + 20x + 1,5625 = 500 + 20x + x°
---> 63x* = 498,437 5----- > x =2,813 cm ~ 2,8 cm. Chon dap 4an B

Bai 39.
v 60
53 A =—=——=0,6cm
Ta ca 7 7100
Gai s& ®iOm cuc ®1j trong khotng S;S; Iy k ta ca:
-&<F€<S‘S2 2 k<i—> 3,33<k<3,33—- k£ =0,+, 2, 83

A O 6 0,6
Nh vEy trong khofing S:S, ca 7 ®iOm dao ®éng clc ®1i.

T* M ta ca di- d=1,2cm=2.A —» M n»>m tr2an ®éng cuc ®*i k=2, cho n2n tréan ®o'n MS, ca
6 ®i0Om dao ®éng cuc

Bai 40.
Bai giai
+ Vi parabol di qua hai nguén A,B nén s6 diém c6 bién d6 béng Smm ném trén parabol
khong phu thudc vao vi tri dinh cta parabol. Sé diém c6 bién do bang Smm nam trén parabol bang
hai 1an s6 diém c6 bién d6 bang 5mm nam trén dudng thang nbi hai ngudn.
+Phuong trinh séng do ngudén A gy ra tai diém M,nam trén dudng thing chira hai ngudn
co dang :

| =3C0S(401 + @)

+Phuong trinh séng do ngudén B gay ra tai diém M,nam trén duong thang chira hai ngudn
co dang :

27(1- d)

ug, =4COS(407t + )

+Phuong trinh séng do ngudn A,B gay ra tai diém M :
u, =3COS(407t + %) +4COS(407¢ + w) =acos( 407t + )

27(l-d) 2xd
A

Véi:a= \/32 +4% +2.3.4.cos( ) [ap dung cong thirc trong tong hop

dddh]
2a(l-d) 2xd 2a(l-d) 2nd 4
- =0= - =(2k+1)—
A A ) A A ( ) 2 7
‘ Thay: A=15mm,l = 100mm va: 0 <d <100 Tacé :k=0,1,2,3,4,5,6. Ttc la c6 7 diém
c6 bién d6 bang Smm. 7 ‘
Do d6 trén duong parabol trén c¢6 14 diém co6 bién do bang Smm. Chon:B

Pé a = 5mm thi : cos(

Cha y: Tir biéu thirc bién do a ta thay:
+ Piém co bién do cuc dai (gon song): 7Tmm.
+ Piém c6 bién d6 cuc tiéu: Imm.
Bai 41
GIAL
Gia st M va M’ thudc van cuc dai



Tai li¢u 6n thi hsg chwong song co
Khi d6: MA-MB = 15mm=kA; M’A - M’B =35mm = (k +2) A => (k + 2)/k = 7/3 => k = 1,5 khong thoa
man => M va M’ khéng thugc van cyc dai.
Néu M, M’ thudc van cuc tiéu thi:

[2(k+2)+1] h
2

MA —-MB = 15mm =2k + 1) A/2; va M’A - M’B = 35mm =

2k+5 7 . oA L2 , \ g1
=— =>k=1.Vay M, M’ thudc van cyc ticu thir 2 va thu 4

2k+1 3

Tasuy ra: MA-MB = 15mm = 2k + 1) A/2=> A = 10mm.

=>v= A.f=500mm/s = 0,5m/s

Bai 42

Hudéng din
Phuong trinh song tong quat tong hop tai M la:
d, - d,

d, +d,
um = 2cos( )cos(20mtt - 7t 7 )

Vé’l d1+d228182:9?\, .
Khi d6: Phuong trinh song tong quat tong hop tai M la:

dz'dl dz'dl dz'dl
um = 2cos(T )cos(20gtt - 97t) = 2cos(w 2 )cos(20gtt - ;) = - 2cos(T A
)cos(20mt)
A g . L A . dz - d1 dz - dl
Vay song tai M nguogc pha vo1 nguon khi cos(x 7 )=len =kned -d=
2kA
le - S1Sz < d1 - dz < S1Sz = -9}\. < 21(}\. < 9}\.<:?> 4,5 < k < 4,5
Suy rak =0; =1, £2; +3; +4. C6 9 gia tr1 (c¢6 9 cue dai)Chon dap an B
Bai 43
Hudng dén:
S6 diém cue dai trén doan CD thoa man : | = @
0 diém cuc dai trén doan CD thoa man : AD- BD<d,- d < AC- BC
AD- BD AC- B 30- 50 50- 30
Suyra: AD- BD<kA<AC- BC Hay : <k< c- B¢ Hay : P <k< p
Giai ra : -3,3<k<3,3 Két luin ¢6 7 diém cwe dai trén CD.
o . d,-d, :(2k+1)i
S6 diém cuc tiéu trén doan CD thoad man : 2
AD- BD<d,- d < AC- BC
Suyra: AD- BD<(2k+1)%<AC— BC Hay : M<2k+l <M, Thay o
2(30- 50 2(50- 30 .
(T) <2k+1 <% Suy ra: -6,67<2k+1<6,67 Vay: -3,8<k<2,835. Két ludn c6 6
diém ding yén.
Bai 44:
Hudéng dan:
BD =~/ AD” + AB> =20~/2(cm)

Vi 0 =407(rad / s) = T =25 =27 =0,05(s) Vay : A =v.T =30.0,05 =1, 5cm
w T



Tai li€u 6n thi hsg chwong song co

A
d,-d, =2k +1)— y 3:R A A qas \ \ \
2 (vidiém D =B nén vé phai AC thanh AB con BC thanh B.B=0)

AD- BD<d,- d, < AB- O

Suyra: AD- BD<(2k+1)§<-AB Hay : M<2k+l< 21;3 . Thay s
qul <% Suy ra : - 11,04 <2k +1<26,67 Vay : -6,02<k<12,83.
Két luin c6 19 diém cuc dai.

Bai 45:

Ta cé: A =~ -0 =10cm
f 5
beé tinh s6 cuc dai trén duong tron thi chi viée tinh s6 cuc dai trén duong kinh MN sau d6 nhan
2 1én vi moi cuc dai trén MN s€ cat duong tron tai 2 di€m ngoai trir 2 diém M va N chi cat
dudng tron tai mot diém
@, - ¢ )
2

Xét mot diém P trong doan MN c6 khoang cach tdi cac nguon 1a d,, d,

- 1
Taco dy-d, =kA+22 P )—kp+—4

2 6
Mat khac: Ad,, =d,, - d,, =17-13 =4cm

Ad, =d,, - d,, =7- 23 =-16cm

Vi diém P nam trong doan MN nén ta ¢ Ady =d, - d, <Ad,,

161 A 8 <k <023

Ap dung cong thtc d, - d, =kA+

A 6

< 216 sk/1+%/l <4 <

Ma k nguyén = k=-1,0
= Co6 2 cuc dai tréen MN = C6 4 cuwc dai trén dudong tron

Bai 46:

=

. - d
Phuong trinh dao dong tai mot diém khi c6 giao thoa: U IZACOS[ T %] COS[ wt-

ot- 278
A

Phuong trinh dao dong tai O: U =2Ac0s (v6i [ = 2a)

Phuong trinh dao dong tai M: U =2Ac0s

27rd]
wt- —
A
A 1a , .. 21
D6 1éch pha ciia M so v6i O: Ag :7(d- a)
M dao dong cung pha véi O nén: Ag :7(d- a)=2kr = d- a=ki

Diém M gan O nhdtthi: k=1= 1 =d- a={a*+q - a=v12?+ 9 - 12=3cm



Tai li€u 6n thi hsg chwong song co

S6 cuc dai trén 0,0,:
L s% = - 8<k <8:¢6 17 cyc dai trén 0,0, (ké ca O), vy ¢ 16 diém dao dong véi bién do
bang O . Chon dap 4n B
Bai 47:
Giai:
Budce song A = v/f=2cm
Xét diém C trén BN N

S1N = d1; SzN = d2 ( OS dz < 6 Cl’l’l)
Tam giac S1S;M la tam gidc vuong tai S, il d

Song truyén tir S;; S, dén N: S, Sz

T
un = 2cos(10st - i ) (mm)

2

T
wn = 2cos(10mt + — - ) (mm)

4 A

un=4 COS[M— E] cos[10mt -

7(d, +d,)
1 —]

7(d, - dz)_z]:il >[”(d1' dz)_f
A 4 A 4
d-d, 1 4k -1

il >di-d= =0~ (1)

N la diém c6 bién do cuc dai: cos|

64 128 5
d-d, 4k-1 2)
64  4k-1_256- (4k-1)°

di’ —d?=S,S* =64 -—-- >d;+d, =

(2)—(1) Suyra d,= k nguyén duong

4k - 1 4 4(4k-1)
256- (4k - 1)°
<dhL 6 - <d, =
dat X = 4k-1 -------- >
_ y2
052564XX <6 > X>8 - >4k_128 ______ >k23

Piém N c6 bién d6 cuc dai xa S, nhit ung voi gid tri nho nhat cia k: Kumin = 3
256- (4k- 1) _256-11°

Khi dé d. = 4(4k - 1) 44

=3,068 ~3,07 (cm)

Bai 48:

Giai:

Ta dé thay trén doan AB c6 9 diém cuc dai
trong d6 ké ca A va B

ung voik=0; £1; £2; +3; + 4.

Xét diém N trén MM’ M
AN=d;; BN=4d,
bat AN’ =x: 2 (cm) < x < 14(cm) d,

N 1a diém cuc dai:

di—d.=kr=4k (1)
d’ — d»» = AN+ NN’? — (BN’ + NN;?)
d’ —d?= x*— (16 —x)*=32x — 256
(d1 —d> )(d1 +d, ) =32x—256
-—->d; +d,=(8x-64)/k (2)

T 91) va (2) ta co:

4x- 32
=2k + X

Khi k = 0; trung truc cia AB cit MM’




Tai li€u 6n thi hsg chwong song co
Khik=1 d,=2+4x-32>60 --—- > X = 22,5 cm. Do d6 cuc dai thir nhat s€ khong cat doan
MM’. Vi vay trén doan MM’ chi c6 mot diém cuc dai nam trén trung truc cia AB

Bai 49:

i . Huodng dan
Goi M la diém dao dong ngugc pha véi nguon

. d,+d
Phuong trinh song téng hop tai M 1a: uy = 2acos(rt—2 LYcos(20mt - t—2 1
g g tong 1 1

: d,+d
DPé M dao dong ngugc pha véi S, S, thi: 7 —= 2 L =2k + l)msuy ra: d, +d, =Qk+DA

Véidi =dytaco: d, =d, =2k + 1)%

Goi x 1a khoang cach tt M d#én AB:d, =d, = \/xz +

2
=[5

Biéu thirc trong cin c6 nghia khi 4(2k +1)° - 18> 0 = k = 0,56
Véi x # 0 va khoang cach 1a nho nhat nén ta chon k = 1 suy ra x = 342 cm; Chon dap an
Bai 50:

2
ﬁ] Qi +D2
2 2

2

:\/4(2k +1)* - 18; V6i A = v/f=4cm

Giai:
Gia sir phuong trinh séng tai A, B us = a,cosmt; ug = a,cosmt;
Xét diém M trén trung truc cua AB AM=d
Soéng tir A, B dén M

27wd 27wd
Uam = a;cos(mt - N ); UM = axcos(mt - T)

2d
um =(a; + az)cos(wt - T)

2.8

u; =(a; + ax)cos(wt - T) = B
167 /

u; =(a; + az)cos(wt - — ) y

Diém M dao dong cung pha véi I khi
2mdd 16z

= — +2km --—-- =8+
) Il 2k . d=8+kA

Khik=0 M tring v6i I, M gan I nhat tmg voi k=1 va d= 47> + M1> = /87 +(4/5)> = 12
Tur d6 suy ra A =4 (cm)

Xét diém N trén duong vudng goc véi AB tai A: AN=d;; BN=d,

Piém N dao dong voi bién do cuc tiéu khi

1

uan = a;cos(wt - ) va upn = axcos(wt - Tz) dao dong nguoc pha nhau

|
di—di=(k +)h =4k +2 >0 (*) (do>dy);

Mét khé.C d22 — d]z = 1AxB2 = 256 —————— > (d2 + d])(dz — d]) = 256 —————— >
256 128




Tai li€u 6n thi hsg chwong song co
Lay (**) - (*) ta duoc d; = 2& (2k +1) > 0 —----> (2k + 1)?< 64 ---->2k +1<8

k+1
. 64 15
k< 3,5 ——— kf 3. d] = d]minkhlk: 3 - > dlmin = 7-7 = 7 =2,14 (cm)

Bai 268: Trén bé mit chat 1ong c6 hai ngudn két hop AB cach nhau 40cm dao dong cing pha.
Biét song do mdi ngudn phat ra c6 tan s6 f=10(Hz), van toc truyén song 2(m/s). Goi M 1a mot
diém nam trén duong vudng goc voi AB tai A dao dong v6i bién do cuc dai. Poan AM c6 gia
tri 16n nhat 1a :

A. 20cm B. 30cm C. 40cm D.50cm



Tai li€u 6n thi hsg chwong song co
Giai
FTaco 4= =25 =20(cm).

f

+ Do M Ia mot cyc dai giao thoa nén dé doan AM c6 gia tri
16mn nhat thi M phai nam

trén van cuc dai bac 1 nhu hinh vé va théa man :
d, - d, =kJ =1.20 =20(cm) (1).

Mait khac, do tam gidc AMB la tam gidc vudng tai A nén ta B
co :

AM =d, =\(AB*) +(AM?>) =,[40° +d} (2)

Thay (2) vao (1) ta dugc : 440> +d* - d, =20 = d, =30(cm)

Bai 269: Trén bé mat chét long c6 hai nguén két hop AB cach nhau 100cm dao dong cung pha.
Biét song do mdi ngudn phat ra ¢ tan s6 f=10(Hz), van tdc truyén song 3(m/s). Goi M 1a mot
diém nam trén duong vudng goc voi AB tai A dao dong v6i bién do cuc dai. Poan AM c6 gia
tri nho nhat 1a :

A. 5,28cm B. 10,56cm C.12cm D. 30cm
Giai K=0
v 300
5 A =—=—=30(cm K=3 M
Ta co 710 (cm)
S6 van cuc dai trén doan AB thda mén diéu kién : D0
-AB<d,- d, =kA<AB dl
- AB AB _ -100 100
. <k< © —<k<— o -3,3<k<3,3,
Hay: — 73 3 A B
Suyra: k& =0,#,%2,43,
Vay dé doan AM co gia tri bé nhat thi M phai ndm trén duodng

cuc dai bac 3 ( k=3 ) nhu hinh v& va thda man :
d, - d =k =3.30 =90(cm)
Mait khac, do tam giac AMB la tam gidc vudng tai A nén ta co :
AM =d, :\/(AB2)+(AM2) :\/1002 +d’(2)

Thay (2) vao (1) ta dugc : /100> +d,* - d, =90 = d, =10,56(cm)




