Tai li€u 6n thi hsg chwong song co

ON TAP CHUONG SONG CO

Bai 1
Hai miii nhon S, S, ban du cach nhau 8cm gén & dau mot can rung co tan s f= 100Hz, dugc dit cham nhe

vao mit nude. Toe do truyén song trén mat nude la v = 0,8 m/s.

a/ Gd nhe can rung cho hai diém S, S, dao dong theo phuong thing ding véi phuong trinh dang u = A.cos2xft.
Viét phuong trinh dao dong ciia diém M, cach déu S,, S, mot khoang d = 8cm.

b/ Tim trén dudng trung truc ctia Sy, S, diém M, gan M, nhit va dao dong cung pha véi M.

¢/ C6 dinh tin sb rung, thay doi khoang cach S;S.. bé lai quan sat dugc hién tuong giao thoa on dinh trén mat nuéc,
phai tang khoang cach S;S, mot doan it nhit bang bao nhiéu ? Véi khoang cach 4y thi gitta Si, S, ¢6 bao nhiéu diém
¢6 bién do cuc dai. Coi rang khi co giao thoa 6n dinh thi hai diém S;S, 14 hai diém c6 bién d6 cuc tiéu.
Bai 2:

Trong thi nghiém giao thoa séng mat nudc, hai ngudn két hop
Si, S, cach nhau 8cm dao dong cung pha voi tan s6 f=20Hz. Tai diém M trén mit nudc cach Si.S, 1an luot nhirng
khoang d; = 25c¢m, d, = 20,5cm dao dong véi bién do cuc dai, gitta M va duong trung truc ciia AB ¢6 hai day cuc dai
khac.

a. Tinh toc do truyén song trén mit nudc.

b.Tim s diém dao dong cuc dai trén doan S,S,

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

d. N 1a mot diém thudc duong trung truc cua doan thang S;S, dao dong nguoc pha véi hai ngudn. Tim khoang cach
nho nhét tir N dén doan thing ndi S;S.,

Bai 3:

Trén mit nudc cd hai ngudn phat song két hop 1a ngudn diém A va B dao dong theo phwong trinh:
u, =u, =acos(20rt). Coi bién d6 séng khong d6i. Ngudi ta do dugc khoang cach giita 2 diém dung yén lién tiép
trén doan AB 1a 3cm. Khoang céch giira hai nguon A, B 1a 30cm.

1. Tinh toc d6 song.

2. Tinh s6 diém dung yén trén doan AB.

3. Hai diém M, va M, trén doan AB céach trung diém H cua AB nhitng doan lan luot 13 0,5¢m va 2cm. Tai thoi
diém t, van téc cia M, c6 gié tri dai s6 1a - 12cm/s. Tinh gia tri dai s6 cta van téc ctia M, tai thoi diém t,.
4. Tinh s6 diém dao dong vdi bién do cyc dai trén doan AB cling pha voi 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 lugt 13 ug =

2cos(10st - %) (mm) va

ug, = 2cos(10mt + %) (mm). Téc d6 truyén song trén mit nudc 1a 10cm/s. Xem bién d6 cua song khong déi trong qua

trinh truyén di.
1. Viét phuong trinh dao dong ciia diém M trén mat nude cach S, khoang S;M=10cm va S, khoang S;M = 6cm.
2. Xéc dinh sb duong dao dong cuc dai di qua S;S, va S;M.
3. X4c dinh diém dao dong cuc dai trén S;M gﬁn S, nhit.

Bai 5: Hai ngudn phat song két hop A, B trén mit thoang ciia mot chit long dao dong theo phwong trinh
u,; =6.cos(207t)(mm);u, =6.cos(20s¢ +7/2)(mm) . Coi bién d6 song khong giam theo khoang cach, téc do song
v =30(cm/s) . Khoang cach giita hai nguon AB =20(cm) .

1. Tinh sb diém d}’mg yén va sd gTiém dao dong voi bién do cuc dai trén doan AB. ) ‘

2. H 1a trung diém cta AB, diém dung yén trén doan AB gan H nhat va xa H nhat cach H mt doan bang bao
nhiéu ?

3. Hai diém MM, 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, nao d6, 1i 46 cuia M, 13 2(mm), tinh 1i 6 cua M, tai thoi diém do.
Cau 6: Trén mat nudc co hai ngudn song két hop A, B dao dong cung pha, cung tan s6 f=20 Hz. A va B cach nhau
8 cm. Tai diem M trén méat nudc cach A va B lan luot 1a  d, = 20,5 cm va d, = 25,0 cm séng c6 bién do cuc dai. Bict
gitta M va duong trung truc cua AB c6 hai van cuc dai khéc.
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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 ngudn song két hop S, va S, cach nhau 2m dao dong diéu hoa ciing pha, phat ra hai song c6 budc séng 1m.
Mot diém A nam & khoang cach / ké tir S; va AS, LSS, .
a)Tinh gia tri cuc dai cuia / dé tai A c6 duoge cuc dai cua giao thoa.
b)Tinh gié tri cua / dé tai A c6 duge cuc tiéu cua giao thoa.
Bai 8:

1) Hai chié'crloa A va B duoc ndi véi ngd ra ciia mot may phat dao 4 B
dong dién co tan s6 f=680Hz. Khoang céich gitra hai loa 1a 4m nhu hinh 3. I:[i} ¢LL D:I
Khi d6 bién do dao dong tai trung diem C cua doan AB dat cuc dai va Hinh 3
mn

b?mg a. Bién do dao dong tai céc diém D va E 1a bao nhiéu néu
CD=6,25cm va CE=12,5¢m? Céc bién d9 do s€ bang bao nhi€éu néu mdt trong hai loa dugc mac dao cuc cho nhau?

Bai 9. Trén mit nudc c6 hai ngudn phat séng két hop A, B dao dong theo phuong trinh: u, =5cos(20zt)cm va
uy =5c0s(207t +r)cm . Coi bién do song khong doi, toc do song 1a 60 cm/s.

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

b) Cho AB = 20 ¢m. Hai diém C, D trén mit nuéc ma ABCD 1a hinh chir nhat v6i AD = 15 ¢m. Tinh sb diém dao
dong véi bién do cuc dai doan AB va trén doan AC.

¢) Hai diém M, va M, trén doan AB cach A nhitng doan 12¢cm va 14cm. Tai mot thoi diém nao d6 van toc caa M; cd
gié tri dai s6 1a - 40cm/s . Xac dinh gié tri dai s6 ctia van tdc ctia M, liic d6 .

Bui 10:
Trong thi nghiém giao thoa séng mat nudc, hai ngudn két hop S, S, cach nhau 8cm dao dong cing pha vai tan sd f=
20Hz. Tai diém M trén mit nudc cach S;. S, 1an luot nhirng khoang d, = 25cm, d> = 20,5cm dao dong vdi bién do cuc
dai, gitta M va duong trung truc ciia AB c6 hai day cuc dai khac.
a. Tinh tbc d6 truyén song trén mit nudc.
b. N 1a mét 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 thoa man CS, vudng goc véi S;S,. Tinh gié tri cuc dai cia L dé diém C dao dong voi
bién do cuc dai.
Bui 11:
O mat thoang ctia mot chat 1ong c6 hai ngudn séng két hop A va B cach nhau 20cm, dao dong theo phuong thang
dung voi phuong trinh ua = 2cos40mt va up = - 2cos(40mt ) (ua va ug tinh bang mm, t tinh bang s). Biét toc do truyen
song trén mat chat long 1a 30 cm/s. Xét hinh vudng AMNB thudc mat thoang chit long. X, ¢ ®Pnh sé diém dao
dong véi bién do cuc dai trén doan MN viL BM?
Bai 12: Hai nguén song trén mat nuoc S, S; cach nhau
30 ¢cm ¢6 biéu thirc W, =u, =2cosl0xt (cm,s). Biét van tdc truyén song
v =40 cm/s. Chi xét cac diém trén mat nudc.
1. Tai diém M céch hai nguén S1, S, 1an luot 1a 10cm va 20cm & d6 bién do bfmg bao nhiéu? Trén doan MS, co
bao nhiéu diém c6 bién do cuc dai, va bao nhiéu diém ding yén?
2. Goi I 14 trung diém cua S;S,. Tim khoang cach ti I cua tat ca cac diém nam trén dudng trung truc cia S;S; ¢6
cung pha véi hai nguén.
3. Tim céc diém dao dong cung pha voéi L.
Bai 13
Trén mit nude c¢6 hai ngudn séng nudc A va B cach nhau 16cm dang dao dong vudng goc voi mit nude co cing
phuong trinh x = asin50mtt (cm). Biét C 1a mot diém trén mat nude, thude duong cyc tiéu, gitra C va duong trung tryc
cua doan AB c6 mot duong cuc dai. Khoang cach AC = 17,2cm; BC = 13,6cm.
a/ Tinh budc song va van toe truyén song trén mit nudc?
b/ Trén canh AC c6 my diém dao dong véi bién do cuc dai (khong ké hai diém A va C) ?
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Bai 14: Trong thi nghiém giao thoa song mit nudc, hai ngudn két hop Sy, S, cach nhau 8cm dao dong cing pha véi
tan s6 f=20Hz. Tai diém M trén mat nudc cach S, S, 1an luot nhitng khoang d;, = 25c¢m, d, = 20,5cm dao dong voi
bién d6 cuc dai, gitta M va duong trung tryc cua AB c6 hai day cuc dai khac.

a. Tinh téc d6 truyén song trén mit nudc.

b. N 1a mot diém thudc duong trung tryc ciia doan thang S,S, dao dong nguge pha voi hai nguon. Tim khoang cach
nho nhat tir N dén doan thang ndi S;S..

c. Biém C cach S, khoang L thoa man CS; vudng goc véi S;S,. Tinh gia tri cuc dai ctia L dé diém C dao dong véi
bién dd cuc dai.

Bai 15: (4 diém) Hai ngudn két hop A, B cach nhau 45mm ¢ trén mit thoang chat 10ng dao dong theo phuong
trinh u; = u, = 2cos100xtt (mm). Trén mit thoang chét 16ng c6 hai diém M va M’ & ciing mdt phia cta dudng trung
tryc ciia AB thoa mén: MA - MB = 15mm va M’A - M’B = 35mm. Hai diém d6 déu nam trén cac van giao thoa cling
loai va gitra chiing chi c6 mét van loai do.

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

Bai 16: Trong thi nghiém giao thoa séng trén mat nudc, hai ngudn két hop S, va S, cach nhau 15cm. Phuong trinh
dao dong tai Sy, S, ¢6 dang: u, =2cos40at (cm), u, =2sin40a (cm). Tbec do truyén song trén mat nude 1a 30cm/s.
Coi bién d6 cua song khong thay d6i trong qua trinh truyeén.

1. Lap phuong trinh dao dong tong hop tai phan tir M trén mat nudc cach Sy, S, lan luot 1a d, = 15¢m, d, = 9em.

2. Xéc dinh toc do dao dong cuc dai ctia phan tir O nam tai trung diém cua S;S..

. 3. Goi I 1a diém nam trén trung truc cta S,S,, ngoai doan S;S,. Xac dinh s diém dao dong voi bién do cuc dai
nam trén chu vi cua tam giac IS;S,.
Bai 17: Tir mot ngudn phat séng O, mét song co hoc ¢6 bién do nho lan truyen theo phuong di qua hai diém M, N.
Hai diém d6 cung phia d6i voi ngudn O. Phuong trinh dao dong tai hai diém M va N 1an luot 13 uy = ay sin (40xt —
0,57); ux = ay sin (40xt — 10,57). Tinh tan s6 clia song. Song lan truyén t&i diém nao trude (diém M hay N)? Tai sao?
Tinh vén tdc truyén song. Biét MN = 20cm.
Bai 18 Mot song co hoc lan truyén theo mot 1 phuong V61 van toc .

= 80 cm/s. Nang luong song bao toan khi truyén di. Phuong trinh dao dong tai ngudén séng O c6 dang

u =2sin(20mtt) (cm) . Tinh chu ki va budc séng ciia song d6. Viét chuong trinh dao dong tai diém M trén phuong
truyén song cach O mot doan bang d. Xac dinh d dé dao dong tai M lubn ngugc pha voi dao dong cua ngudn song.
Bai 19: Trong thi nghiém giao thoa anh sang trén mat chat long, hai nguon két hgp A, B cach nhau 20cm dao dong
diéu hoa cung bién dg, cung pha theo phuong vudng goc véi mat chat 1ong véi tan sé f= 16Hz, tai diém M céach cac
ngudn A, B nhiing khoang twong tmg d; =30,5¢cm vad, =26cm, séng c6 bién do cuc dai. Gitra diém M va duong
trung tryc AB c6 hai déy cuc dai khac nhau, coi bién d¢ song khong d6i. Tinh vén tdc truyén song trén mat chét long.
Hoi trén doan thang AB c6 bao nhiéu diém nam yén?

\ . .ot
Bai 20: Phuong trinh dao dong tai nguon O trén mit chat 16ng c6 dang: U =4si n% (cm) (cm).

a) Tim van tdc truyén song, biét budc song = 240 cm. i
b) Viét phuong trinh dao dong tai M trén mat chat long cach O mét doan 360 cm. Coi bién do song khong doi.
¢) Tim do 1éch pha cua song tai hai diém cach nhau 210 cm tén cung mot phuong truyén song.

Bai 21 Trong mot thi nghiém vé giao thoa sang trén mit chat long, hai ngudn két hop A, B dao dong véi cing
tan s6 =16 Hz, cung pha ban dau. Tai mot diém M cach céc nguén A, B nhiing khoang lan luot 1a d1=10cm, dy=
l4cm, song c6 bién do cuc dai. Giltra M va duong trung truc cia AB c6 mot day cuc dai khac. biét khoang cach gitra
A, B12 9cm. ) . )

a) Tinh budc song va van toc truyen soéng trén mat chat 1ong.

b) Tim s6 diém dao dong véi bién do cuc dai trén doan AB.
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Bai 22: Hai 4m thoa nho gidng nhau dugc coi nhu hai ngudn phat séng am S,, S, dit cach nhau mot khoang S;S, =
8m, cung phat mot am co ban co tan s6 f = 425Hz. Hai ngudn séng S, S, ¢6 cung bién d6 dao dong a, cting pha ban
dau. Van toc truyén soéng am trong khong khi 1a 340m/s.

a) Chtng minh rang trén doan S, S, co nhiing diém tai d6 khong nhan duoc 4m thanh. Hay xac dinh vi tri cac
diém d6 trén doan thang S, S, (trur cac diém S,,S,). Coi bién d6 song am tai mot diém bt ki trén phuong truyén song
déu bang bién do a clia ngudn.

b) Viét biéu thic 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 cich nhau 13c¢m trén mit nude c6 2 nguén song déng bd , tao ra song mat nudce co
budc song 1a 1,2cm. M 1a diém trén mit nudce cach A va B lan luot 14 12cm va Sem N dbi ximg véi M qua
AB .86 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 miat nude phat ra hai song két hop co phuong
trinh th =4, =2 0082007 (mmn) .Van tbc truyén song trén mat nude 1a 0,8 m/s. Piém gan nhét dao dong cliing pha véi
ngudn trén dudng trung truc ctia S,S, cach ngudn S, bao nhidu:

A. 16mm B. 32mm C. 8mm D. 24mm
Bai 25: Trong thi nghiém giao thoa trén mit nudc, hai ngudn séng két hop A va B dao dong ciing pha, ciing tan sd,
cach nhau AB = 8cm tao ra hai song két hop c6 bude song A = 2cm. Trén duong thing (A) song song véi AB va cach
AB mot khoang 14 2cm, khoang cach ngan nhat tir giao diém C cua (A) véi duong trung truc ctia AB dén diém M dao
dong vdi bién do cuc tiéu la

A. 0,43 cm. B.0,5cm. C.0,56cm.  D.0,64 cm.
Bai 26:: O mit chat 16ng c6 hai nguon song A, B cach nhau 19 cm, dao dong theo phuong thang dung voi phuong
trinh 13 ux = ug = acos20mt (voi t tinh bang s). Toc do truyén song ctua mit chat 16ng 1a 40 cm/s. Goi M la diém o mat
chat 1ong gan A nhét sao cho phan tir chit long tai M dao dong vai bién d6 cuc dai va ciing pha voi ngudn A |
Khoang cach AM la

A.5cm. B.2 cm. C.4 cm. D.2
V2 cm.

Bai 27: Tai 2 diém A,B trén mit chat 1ong cach nhau 16cm c6 2 ngudn phat song két hop dao dong theo

phuong trinh u;, =acos30a | u, =bcos(307 + %). Tdc do truyén song trén mat nudc 1a 30cm/s. Goi C, D 1a 2

diém trén doan AB sao cho AC = DB = 2cm. S6 diém dao dong vdi bién do cuc tiéu trén doan CD la:
A.12 B. 11 C.10 D. 13

Bai 27: Trén mit nudc tai hai diém S,, S, nguoi ta dit hai nguén song co két hop, dao dong diéu hoa theo
phuong thang dimg v&i phuong trinh ux = us= 6cos40mt (us va ug tinh bang mm, t tinh bang 8). Biét toc do
truyén song trén mat nude 1a 40cm/s, coi bién d6 song khong doi khi truyen di. Trén doan thang S;S,, diém
dao dong voi bién do 6mm va cach trung diém cua doan S;S, mot doan gan nhat 1a:

A.1/3cm B.0,5cm C. 0,25 cm D. 1/6¢cm

Bai 28: Trén mat nudc tai hai diém S, S, nguoi ta dit hai ngudn song co két hop, dao dong diéu hoa theo
phuong thang dung voi phuong trinh us = 6cos40mtt va us = 8cos(40xt ) (WA va uB tinh bang mm, t tinh
bang s). Biét toc do truyen song trén mat nudc 1a 40cm/s, coi bién do song khong doi khi truyen di. Trén
doan thang S:S,, diém dao dong voi bién do 1ecm va céach trung diém cua doan S;S, mot doan gan nhat 1a
A. 0,25 cm B. 0,5 cm C.0,75cm D. 1

Bai 29: Ba diém A,B,C trén mat nudc 1a ba dinh cua tam giac déu co6 canh 20 cm trong d6 A va B 1a hai
ngudn phat séng ¢ phuong trinh #, =u, =2cos(202)(cm) séng truyén trén mit nude khong suy giam va cé
van tde 20 (cm/s).M trung diém cta AB .S6 diém dao dong nguoc pha vé6i diém C trén doan MC la:

A. 4 B.5 C.6 D.3
Bai 30: Trén mit nude cd hai ngudn két hop AB cach nhau mot doan 12cm dang dao dong vuong goc voi
mit nudc tao ra song véi budc song 1,6cm. Goi C 1a mot diém trén mét nudc cach déu hai ngudn va cach
trung diém O cua doan AB mot khoang 8cm. Hoi trén doan CO, sé diém dao dong nguoc pha véi ngudn la:

A.2 B.3 C.4 D.5
C
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Bai31: Trén mat nudc co hai ngudn két hop AB cach nhau mot doan 12cm dang dao dong vudng goc véi
mat nudc tao ra song voi bude song 1,6cm. Goi C 1a mdt diém trén mit nude cach déu hai nguén va cach
trung diém O cua doan AB mot khoan 8cm. Hoi trén doan CO, sé diém dao dong cung pha v6i ngudn 1a:

A.2 B.3 C.4 D.5
Bai 32: Hai nguon S,, S, cach nhau 6¢m, phét ra hai song c6 phuong trinh u, = u, = acos200nt . Séng sinh ra
truyén voi tbe d6 0,8 m/s. Piém M trén mit chét long cach déu va dao dong cung pha voi S4,S, va gan
S;S, nhat c6 phuong trinh 1a

A. uy = 2acos(200stt - 1271) B. uy = 2V2acos(200st - 87)

C.uu= \/2acos(200nt - 8m) D. um = 2acos(2005t - 8)
Bai 33: Trén mat nudc c6 hai ngudn két hop Si, S, cach nhau 6+v2cm dao dong theo phuong trinh
u =acos20m B1et téc do truyén séng trén mat nude la 0,4 m/s va bién d6 song khong doi trong qua trinh
truyén. Piém gan nhat nguoc pha voi cac ngudn nam trén dudng trung truc cta S;S, cach S;S, mot doan:

A. 6 cm. B.2cm. C.3+2 em D. 18 cm.
Bai 34: O mat nudc co hai ngudn séng co A va B cach nhau 15 cm, dao dong diéu hoa cung tan s, cung
pha theo phuong vudng goc voi mit nude. Piém M nam trén AB, cach trung diém O la 1,5 cm, la diém gan
O nhat ludn dao dong voi bién do cuc dai. Trén dudng tron tim O, duong kinh 15¢m, nim & mit nude cb sb
diém luén dao dong vai bién dJ cuc dai la.

A. 20. B. 24. C. 16. D. 26.
Bai 35: Hai diém A va B trén midt nudc cach nhau 12 cm phat ra hai song két hop c6 phuong trinh:
u, =u, =acosd0at(cm) , tc do truyén song trén mat nudc la 30 cm/s. Xét doan thang CD = 6¢m trén mat nudc
¢6 chung duodng trung truc v6i AB. Khoang cach 16n nhat tir CD dén AB sao cho trén doan CD chi ¢6 5 diém
dao dong voi 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 voi hai ngudn A, B glong hét nhau c6 tan s6 40Hz va cach nhau 10cm. Tc do
truyén song trén mat nudc 1a 0,6m/s. Xet duong thang By ndm trén mit nudc va vudng goc voi AB. Piém
trén By dao dong vi bién dd cuc dai gan B nhét la:

A. 10,6mm B. 11,2mm C. 12,4mm D. 14,5.
Bai 37: Giao thoa séng nudc v6i hai ngudn giéng hét nhau A, B cach nhau 20cm c6 tan s6 50Hz. Tc do
truyén song trén mat nude 1a 1,5m/s. Trén mit nude xét duong tron tim A, ban kinh AB. Diém trén duong
tron dao dong vdi bién do cuc dai cach duong thang qua A, B mdt doan gan nhét 1a

A. 18,67 mm B.17,96mm C. 19,97mm D. 15,34mm

Bai 38. Trén mit thoang chat 1ong, tai A va B cach nhau 20cm, ngudi ta bo tri hai ngudn dong bo ¢ tan s6 20Hz. Tde do truyén
song trén mit thoang chit 1ong v=50cm/s. Hinh vuong ABCD nam trén mit thoang chat long, I 1a trung diém ciia CD. Goi diém
M ndm trén CD la diém gan I nhit dao dong vaéi bién do cuc dai. Tinh khoang cach tir M dén 1.

A.1,25cm B. 2,8cm C. 2,5¢cm D. 3,7cm

Bai 39: Trong thY nghiOm giao thoa sang nic, hai vidn bi nha Si1, S, g%n & cCn rung c_.ch nhau 2cm v
ch'm nhN vpo mZt nic. Khi ¢Cn rung dao ®éng theo ph—ng th¥sng ®gng vii tCn sé f=100Hz thx tlo
ra sang truyOn tran m/Et nic vii vEn téc v=60cm/s. Mét ®iOm M n»m trong miOn giao thoa vu c,ch S,
S, c,c khofing d;=2,4cm, d>=1,2cm. X,c ®bnh s& ®iOm dao ®éng vii bign ®é clc ®1i tr2an ®o!n MS;.

A7 B.5 C.6 D.8

Cau 40. O mit thoang cua mot chit 16ng c6 hai ngudn song két hop A va B cach nhau 10 cm, dao dong theo
phuong thing dung voi phuong trinh ua = 3cos40mnt va us = 4cos(40mt) (ua va up tinh bang mm, t tinh bang s).
Biét téc d6 truyén song trén mat chét 16ng 13 30 cm/s. Hoi trén duong Parabol c6 dinh I ndm trén dudng trung
truc cua AB cach O 1 doan 10cm va di qua A, B c6 bao nhiéu diém dao dong véi bién do bang Smm (O la
trung diém ctua AB):

A. 13 B. 14 C.26 D. 28
Bai41:Hai nguon ket hop A, B cidch nhau 45mm ¢ trén mat thoang chat long dao dong theo phuong trinh
u = u, = 2¢cos100mtt (mm). Trén mit thoang chét 16ng c6 hai diém M Va M’ & cung mdét phia cua dudng trung truc cia AB thoa

man: MA MB = 15mm va M’A - M’B = 35mm. Hai diém d6 déu nam trén cic van giao thoa cung loai va giira chiing chi c6
mot van loai d6. Van tdc truyén song trén mit chit long 1a:
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A. 0,5cm/s B. 0,5m/s C. 1,5m/s D. 0,25m/s

Bai 42:: Hai nguon song két hop trén mat nudc cach nhau mot doan S,S, = 9) phat ra dao dong u=cos(wt).
Trén doan S;S,, s6 diém c6 bién do cuc dai cung pha v6i nhau va ngugc pha v6i ngudn (khong ké hai
ngudn) la:
A. 8. B.9 C.17. D. 16.
Bai 43:Trén mit nude, hai ngudn két hop A, B cach nhau 40cm ludn dao dong cung pha, c6 budc séng 6cm.
Hai diém CD nam trén mit nuéc ma ABCD la mot hinh chit nhat, AD=30cm. S6 diém cuc dai va ding yén
trén doan CD lan luot 14 :
A.5va6 B.7va6 C.13val2 D.11va 10
Bai 44:6 mit thoang cta mot chat 16ng c6 hai ngudn két hop A va B cach nhau 20(cm) dao dong theo
phuong thang dimg véi phuong trinh U, =2.cos(40t)(mm) va U, =2.cos(40xt +m)(mm) . Biét toc d6 truyén
song trén mat chat 1ong 1a 30(cm/s). Xét hinh vuong ABCD thudc mat chét 16ng. S6 diém dao dong véi bién
do cuc dai trén doan BD 1a :
A. 17 B. 18 C.19 D. 20
Bai 45:Trén bé mit chat 1ong cho 2 ngudn dao dong vudng goc voi bé mit cha61tlo3ng c6 phuong trinh dao
dong us= 3 cos 10mt (cm) va ug= 5 cos (10xtt + 7/3) (cm). Tdc do truyén song trén day 13 V= 50cm/s . AB
=30cm. Cho diém C trén doan AB, cach A khoang 18cm va cach B 12cm .V& vong tron duong kinh 10cm,
tam tai C. S6 diém dao dong cuc dai trén duong tron 13
A7 B. 6 C.8 D. 4
Bai 46: Trén mat mot chat long, c6 hai nguén song két hop Oi, O, cach nhau I = 24cm, dao dong theo cung mot
phuong voi phuong trinh #,, =u,, =Acosot (t tinh bang s A tinh bing mm) Khoang cdch ngin nhat tir trung diém O
ctiia 0,0, dén cac djém nam trén duong trung truc ciia 0,0, dao dong cing pha véi O bang q = 9cm. Sé diém dao
dong véi bién do bang O trén doan O,0; la:
A. 18 B. 16 C.20 D. 14
Bai 47: C6 hai nguon dao dong két hop S; va S, trén mit nudc cich nhau 8cm cd phuong trinh dao dong lan luot 14 uy, =

T T . \
2cos(10st - Z) (mm) va up = 2cos(10mt + Z) (mm). Toc dd truyén song trén mdt nudc la 10cm/s. Xem bi€n d6 cua song

khong d6i trong qué trinh truy?;n di. Piém M trén mit nudc cach S, khoang S;M=10cm va S, khoang S;M = 6cm. Diém dao
dong cuc dai trén S;M xa S, nhat la

A. 3,07cm. B. 2,33cm. C. 3,57cm. D. 6¢cm.
Bai 48: Hai nguon dong bo cach nhau 16cm. A= 4cm. Diém M cach AB 1 doan 60cm. Piém M cach dudng trung
tryc 6cm, M’ d6i ximg M qua AB. Hoi trén MM’ ¢6 bao nhiéu cuc dai
Bai 49: Trén mat nudc ¢6 hai ngudn két hop S, S, cach nhau 642 cm dao dong theo phuong trinh  u =acos 20z
(mm). Biét toc do truyén song trén mat nude 1a 0,4 m/s va bién do song khong d6i trong qua trinh truyén. Diém gan
nhat nguoc pha véi cic ngudn nam trén dudng trung truc ciia S;S; cach S;S, mot doan:  A. 6 cm. B. 2
cm. C.342 cm D. 18 cm.

Bai 50:Tai 2 diém A va B trén mat nuéc cach nhau 16(cm)co 2 ngudn két hop dddh cung tan sb,cung pha nhau. diém
M nim trén mit nudc va nam trén duong trung tryc cua AB cach trung diém I ciia AB mot khoang nho nhat bang 4
V5 (¢cm) ludn dao dong cung pha voi L. diém N nam trén mit nudc va nam trén duong thang vuéng goc voi AB tai

A,cach A mdt khoang nhé nhét bang bao nhiéu dé M dao dong voi bién do cuc tiéu.
A9,22(cm) B.14 (cm) C.8.75 (cm) D.8,57 (cm)

GIAI :

Bai 1:
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a. + A= %=0,8cmvé di=d,=d=8cm

+ Ta c6 phuong trinh dao dong song téng hop tai M,

vOoi d] + d2 =1l6cm =20A va dz— d1 = 0,

ta dugc: uyn = 2Acos(200mxt - 20m)

b. Hai diém M, va M, gan M, ta co:
SM; = d+A=8+0,8=8,8 cm
SMy=d-A=8-0,8=7,2cm

Dodd:  IM,= /M2 - S,1° =/8,8% - 4> =7,84(cm)
IM, = S;I+/3 =4+/3 =6,93(cm)
Suy ra MM, =7,84-6,93=0,91 (cm)
Tuong tu: IM, = \/S]M'zz - 8112 :\/7,22 - 47 =5,99(cm)
= MM, =6,93 -5,99 = 0,94 (cm)

c. Khi hé song dé 6n dinh thi hai diém S,, S, 13 hai tiéu diém cua cac hypecbol va & rt gan chung xem gan dung 13

2 N A A ) , , oA Iy
dimg yén, con trung di€m I cua S;S; luén nam trén van giao thoa cuc dai. Do d6 ta c6: SiI =S, = kE +Z =2k + 1)Z

3
=> 818, =28,[= (2k+ 1)

) A 3 A
Ban dau ta da c6: S1S, = 8cm = 10A = 205 => chi can tang S;S, mot khoéngE =0,4cm.

Khi d6 trén S;S, ¢6 21 diém c6 bién d6 cuc dai.

Bai 2: A.Tinh tc d6 truyén song:
d -d,

® Tai M song co bién dd cuc nén: d; —d, =kh = A =

- Gilra M va trung truc cia AB c6 hai day cuc dai khac = k£ =3
e Tir d6 = A =15cm , van tdc truyén song: v = Af =30 cm/s
B.Tim duoc PK s6 diém dao dong CP trén doan S,S, la:

A
Vay c6 11 diém dao dong CD trén doan S,S,

<k s% VoikeZz — k=0,4;..;5

C.Tim dugc PK s diém dao dong CT trén doan S,S, 1a:

(5% 1 <k s&— 1 VoikeZ — k =0,H;...;44;-5
A2 A2

Vay ¢6 10 diém dao dong CT trén doan S,S,

D.Tim vi tri diém N

® Gia su u, =u, =acoswt , phuong trinh song tai N:

2nd]
wt- ——
A

‘o \ , . “ N 2w
Do 1éch pha gitra phuong trinh séng tai N va tai nguon: Ag =7

u, =2A cos

Dé dao dong tai N nguoc pha v6i dao dong tai ngudn thi

Ag :? =Qk+)r = d =Qk +1)§

A ,
eDod > S,S,2 = Ck ”)E >8,S, /2 =k >2,16. Dé duin thi k=3.
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2

— 2
=2dmin=, X, + ] = x,,, ~3,4cm

min

Bai 3:a.Tinh toc dg séng ({diém): ’
+ Khodang cach gitra hai diém dung yén lién ti€p trén doan AB la:
AT2Z3Cm = A ZOCH (it

+Tbc d0 song: v =Af ZO00Cm /S .. L
b.Tinh sé diém cuc dai trén doan AB (1 diém)

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

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

AB 1

+ Trén doan AB c6 sb diém dimg yén la: N, =2 [7 +E =10 diém

C.Tinh Ii dg ciia M, tai thoi diém t, (1diém) 7
+ Pt dao dong cia M trén doan AB cach trung diém H cua AB mot doan x:

Wy =2a. cos2ﬂ .cos(wt - ﬁ) .................................................
A A

+ Tu pt dao dong cua M trén doan AB ta thay hai diénr} trén doan AB dao dong cung
pha hodc nguoc pha, nén ty so li o cling chinh la ty so vantoc........................
27X, co 27.0,5

u//\’fn :uMl :COS A _ S 6 :\/5/2 :_\/g
u]/v[ Uy, 2JZ'X2 2.2 - 1/2
2 2 COS COST

-V, =u,, =- \/Aﬁ =4f3(cm/ s)
d.Tinh sé diém dao déng véi bién do cuc dai ciing pha véi nguon trén doan AB (1diém):
+ Theo trén pt dao dong cua mot di€m trén doan AB c6 bién dd cuc dai :

u,, =2a.cos 27X .cos(wt - i B) =2a.cos2z—xcos(wt-5ﬁ) .................................
A

+ Céc diém dao dong v&i bién do cuc trén doan AB cung pha véi ngudn thod man

5 5 x—2k+1}t
cos? =1- %2(2k+l)ﬂ:—> 2 -k =-2;-10;1
-AB/2<x<AB/2

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

Bai4: 1. Budc song: A= v/f= 10/5=20m. ) M
Phuong trinh dao dong tai M do S, truyén dén:
27
uim = Acos(wt - le - Z) d, d
Phuong trinh dao dong tai M do S, truyén dén: B
27 T
= -—d, +—
Uom ACOS((Dt 1 2 4) S] 82

Phuong trinh dao dong tai M:
Uy = U + Uom = 2Acos(%(d2 -d)- %) cos(wt-%(dl +d,)) mm

Thay s6: uy = 22 cos (10xt) mm
2. Bién d¢ dao dong cua mot di€m trén bé mat chat 1dng:

JT JT
Ax = 2A|cos(I(d2 - d)- ) |
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. .z ) . 1
Vi tri diem dao dong cuc dai dugc xac dinh: d, —d, = (k+ Z) A
S6 diém dao dong cuc dai trén S;S; dugc xac dinh:
-S182 =d> —d; < 58, = -4,25 <k < 3,75 —c6 8 gid tri cua k nén ¢6 8 duong dao dong cuc dai di qua S;S..
S6 diém dao dong cuc dai trén S;M duogc xac dinh:
-SiS; <d; —di < dom —dim — 4,25 <k < -2,25 —c6 2 gid tri cua k nén ¢d 2 duong dao dong cuc dai di qua
SoM.
3. Piém dao dong cuc dai (diém B) trén S;M gan S, ndm trén dudng véi k = -4
1
Ta c6: BS; —BS, = (—4+Z)/1 (1)
Do SiS; =8cm, SiM = 10cm, S;M =6cm nén A S;S;:M vudng & S,, nén:

BSz2 + S1Sz2 = BSl2 (2)
T (1) va (2) tacod BS; =31/60cm ~ 0,52cm.

Bai 5 + D9 léch pha cua hai song tai mot diém M cach A, B nhitng doan d, vad, 1a:
v 30

2 T, . _
A(p :7(611 - dz) +5 VOl A —7 —E —3(cm)
. o £ 2 T 1
+ Tai M 1a cuc dai giao thoa néu : Ag =7(a’l -d,) +5 =2knr—d -d, =(k- Z)/l
1
M thudc AB nén: - AB<d - d, =(k- Z)/l <AB— k =-6;...;6 :

Trén doan AB c6 13 diém cuc dai

. 2 1
+ Tai M la cuc ti€u giao thoa: A =7ﬁ(a’1 -d,) +§ =2k+)r— d -d, =(k +Z)A

1
M thudc doan AB : - 4B <d, - d, =(k+Z)). <AB— k =-6;...;6:
7 Trén doan AB ¢613 diém cuc Eiéu
+ Tai diém M thudc doan AB cach trung diém H mdt doan x, c6 hi¢u duong di cua
hai song la: d, - d, =2x
+ Piém M thudc doan AB dimg yén thoa mén :

d - d, =2x :(k+%)/1ﬁ x :(k+%)% (1) véi k = 6;..;6

1.3
x |=(6+—).—=9,375(cm
| ( 4)2 (cm)

max

+ Do d6

|x

min

1.3
=(0+—-).— =0,375(cm
( 4) 5 (cm)
+ Phuong trinh dao dong tong hop tai M cach A,B nhitng doan d, va d, la:
(mm)

U, :12.cos[%(d1 - d2)+% .COS

T b
a)t+z(a’1 +a’2)+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 cia M, va M, la:

T T xh
u, =12.cos|=3+—|.cos| ot +—+—
1 3 4 A 4 e __,
u,, =12.cos £.4,5+Z .COS a)t+ﬂ—'b+£ M
2 3 /1
Tai thoi didm t, : u,, =2(mm)— wu,, =-2(mm)
Cau Piém

4
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M Iy ®iOm dao ®éng bi2n ®é cuc ®*i (hai sang cing
pha) 0,5
=> d,- d, =ki= ) =2
k
MAt kh,c gi+a M vu ®éng trungtruck =0cha ABca |0,5
a 2 dy cuc ®i kh,c 0,5 2

=> vb trY M gng vii k = 0,5
B
=> A =1,5cm
=> Téc ®é truyOn sdng : v = Af =30cm/s
NOu M Ip ®iOm dao ®éng bign ®é cuc ®1j (hai sang
cing pha) tran ®o'n AB thx M ph¢¥i tho m-n: 0,5
dy-d, =kA. (1) ccovrennn... 0,5

d +d, =l 0,5

b L 2
(2) worereree et 0,5
T6 (1) vu (2) => -5,33< k <
5,33 i,
VEy trén ®o*n AB ca 11 ®iOm cuc
® L. i
Bai7: Y 2 r Y A r 1
a) bicu kién dé tai A c6 cuc dai giao thoa 1a hi€u duong di tir A dén hai ngudn song phai bang s6 nguyén lan budce
song (xem hinh 2): k=2

Voik=1,2,3... ) 4 =0
Khi / cang 16n duong S, A cat cac cuc dai giao thoa c6 bac cang nho /
\ N A rr e 1s L 2. . , . S>
(k cang bé), vay ing voi gia tri 1on nhat cua / dé tai A c6 cuc dai

nghia 13 tai A duong S;A cit cuc dai bac 1 (k=1). Hinh 2
Thay céac gia tri da cho vao biéu thuc trén ta nhan duogc:
NP +4-1=1 = [=150m).

b) Piéu kién dé tai A c6 cuc tiéu giao thoa la:

NP +d? - 1=(2k +1)§.

Trong biéu thirc nay k=0, 1,2, 3, ...

A 2
d*- | (2k+1)~
Tasuyra: [( +)2] .

2k +1).

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

*Véik=0thi/=3,75(m).

*Véik=1thi/~ 0,58 (m). o 7 ‘

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 luot d,, d,)

*TaiD:dy—di =-12,5¢cm; A=v/f=0,5m

(d,- d)x
A

- Bién dd Ap = alcos

- 12,5.72" 3

*TaiE: dy—d;=-25cm

-25m ) . . .2
0 =0 ; hodcd,—d; = - A/2, tai C 1a cuc dai thi tai E 1a cuc tiéu

- Bién d0: Ag = a|cos

*) Néu dao cuc mot trong hai loa thi lic nay hai loa 14 hai ngudn két hop nguoc pha.
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(d,-d)x = V2 a
—_— COS — =

A 4

=-q— =—"
2 2

*TaiE:dy—di=-25ecm=-4/2 =2k +1)A/2 suyrataiE la cuc dai: Ar=a

Bai 9:

a.Phuong trinh séng do A,B truyén ti M 1an luot la:

27z |

JT

* Tai D: Ap = a|cos =a

V60

A L A =— =—— :6(Cm)
ze VO1

w, =a.cos(ct - % + o) f 10

w, —=a.cos(cxt -

+ Phuong trinh dao dong téng hop tai M 1a:
il (d - d)+ z
A o2

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

wt- T(d +d,)+ "
) 277

u,, =10.cos(207¢ - 7 /11)(cm).

=

z(d,- d2)+£
A 2

b. + Vi tri diém dao dong véi bién d cuc dai thoa man: cos

1

:>d1-d2:k-5]/1

+ Céc diém trén doan AB dao dong véi bién do cuc dai thod man:

k-l]/‘, -ﬂJrlsksﬂ+l
=412 2

Lo22k=2.3

Jd] -d, =

‘;ll +d, =4B ‘KZ
Suy ra trén doan AB c6 6 diém cuc dai giao thoa
+ Cac diém trén doan AC dao dong vdi bién do cuc dai thod man:

AD- BD <d, - d, = k- %/1 <AB-0 véi kez

(15- 25 s[k- l]6 <20
= 2

= k=-10123 suy ra trén AC c6 5 diém cuc dai
kez
c. + M, cach A,B nhitng doan d, =12cm;d, =8cm;

M, cach A,B nhiing doan d, =14cm;d, =6cm

+ Phuong trinh dao dong tong hop ciia M, va M, tuong tng 1a:

u,,, =10.cos ZTJT+£ .Ccos| wrt - 5%] =-10.s1n 2Tjr.cos((w‘- 5%) =- Sﬁ.cos(wt- %)(cm)
) 4 , 1 5 01 chiing to hai
u,, =10.cos Tx+£ .Cos| wt - ]r] =- lO.sinTjr.cos(wr- ;r) =5\/§.cos(wz‘- ;)(Cm)

diém M, va M, dao dong cung bién do ngugc pha nhau, nén luc van tde ciia M; b gia tri dai s6 14 - 40cm/s thi van
tdc ciia M, 1a 40cm/s. .

Bui 10

a. Tinh téc d6 truyén song:

dl B dz

® Tai M song c6 bién d6 cuc nén: d; —d, =kh = A =

- Gilra M va trung truc ciia AB c¢6 hai day cuc dai khac = £ =3
e Tirdd = A =15cm  van téc truyén song: v =Af =30 cm/s
b. Tim vi tri diém N

. . 27d
e Gia sur u; =u, =acoswt , phwong trinh song tai N: u, =2acos| wr - T]

- X . . <L N 27td
D¢ 1éch pha gitra phuong trinh song tai N va tai nguén: Ag :T

Pé dao dong tai N nguoc pha véi dao dong tai ngudn thi

Ag :? =Qk+)r = d =Qk +1)§
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eDod >a/2 = (2k+1)§ > a/2 = k 22,16. Dé dyin thi k=3,

2
a

2

=>dp= /x> +

min

c. Xac dinh Li.x
¢ P¢ tai C c6 cuc dai giao thoa thi:
JIZ+at-L =k\; k=1,2,3...vaa=S,S,
Khi L cang 16n duong CS, cit cac cuc dai giao thoa ¢ bac cang nhé (k cang bé), vay ung voi gia tri 16n nhét cua L
de tai C ¢o6 cuc dai la k =1
® Thay céc gia tri da cho vao bicu thuc trén ta nhan dugc:

Lzmax +64 = LmaX :1,5 = Lmax N20,6677/1
Buise 11:

=

~3,4cm

xmin

Taca: 4 =% =% =1,5¢m

* X .c ®bnh s& ®Om dao ®éng vii bign ®é cuc ®% tran AB thoY m-n hO thac:
d +d, =AB

d,-d, =(2k+1)%
0<d,;;d,<AB
AB- %—» -13,8<k<12,8

(cd 26 gi, trb k nguy2n- cd 26 ®iOm cuc ®%j tran AB).

<k<

AB 1
Suy ra - —
A2

* X,c ®Pnh sé ®iOm dao ®éng vii bien ®é cuc ®%i tran MN.
XDt ®iOm D thuéc ®o*n MN dao ®éng vii bi2n ®¢é cuc ®?i

d,-d :(2k+1)§

Ta ca — -6,02 <k <5,02

-20(W2- 1) =d, - d, <20(+2 - 1)
Ca 12 gi, trb cfia k nguy2n - cd 12 ®iOm dao ®éng vii bizgn ®é cuc ®1j tran MN

X,c ®bnh se ®iOm dao ®éng vii bign ®é cuc ®1j tran BM.
Xbt ®iOm E thuéc ®o0'n BM dao ®éng vii bi2n ®é cuc ®1i.

d,-d :(2k+1)§

Ta ca — - 13,8 <k <5,02

-20 <d, - d, <20(+2- 1)

Ca 19 gi, trb cfia k nguy2n - cd 19 ®iOm dao ®éng vii bi2n ®é clc ®1j tran BM
Bai 12:*%1, A :@ =8cm
W M

A, =2A cos™%" D) 5 5em

7\. S] SZ
35, _ o . o
X 3,75 ¢co tong 7 cuc dai, 8 cuc tiéu trén vung giao thoa.

doan MS; co6 05 cuc dai,

M nam gilta cuc dai bac 1 va cyc ti€u thir 2 nén trén
05 cuc tiéu.

2, Céc diém nim trén trung truc cua S;S;nén d,;=d, =d.

S S,

D T o TR EEEE R
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2 L n
Céc diém nam trén trung truc cua S;S, 6 cung pha véi nguon thi: o (d;+d,) =2kn — d =kh =8k

2
batx = IN=>x*=d" - %=> X =+/64k* - 225

Diéu kién: d=k}\>%—> k>1875(keZ)— k>2.vay x =/64K? - 225 (k=2)

. -1SS. -
3,Phabandaucual: ¢, = n}%l 2 — n830 =-3 75t
Pha ban ddu cua P: @, = _ n(d;+ d,) —_ n(d;; d,)

P va I dao dong cung pha khi @, - ¢, =2
hay - 3,7501+%(d1+d2):2m
= d,+d, =16n+30 (neN")

Bai 13
a. Tan s6 géc ® =50 =>f=25Hz 0,25
A
Tai C: d; - d,=(2k+1).— (hinh bén) 0.25
2 >
Theo d&: k =1 = A = 2,4cm. 0,25
=v= X.ﬁf = 60cm/s. 0,25
b. SO diém dao dong vi bién dJ cuc dai trén doan AB
d1 — dz = k)\. 0’25
d+d,=AB =>d1=1,2k+8 0.25
mi 0<d; <16 =>-6,7<k<6,7 ’
Vay c6 13 diém dao dong v6i bién d¢ cyc dai trén doan AB 0,25
=> S0 duong cuc dai di qua AC la: 8. 0,25

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

® Tai M song c6 bién do cuc nén: d; —d, =kh = A =
- Gilra M va trung truc ciia AB c¢6 hai day cuc dai khac = £ =3

e Tir d6 = A =15¢m , van tdc truyén song: v =Af = 30 cm/s

b. Tim vi tri diém N
2nd

wt -

e Gia su u, =u, =acoswt , phuong trinh séng tai N: uy =2A cos

. . . 3 2md
D¢ 1éch pha gifra phuong trinh song tai N va tai nguon: Ag =

Pé dao dong tai N nguoc pha véi dao dong tai ngudn thi

Ag :27”‘{ =Qk+)r=d :(2k+1)%

yl :
eDod >a2 = (2k+1)5 > a/2 =k >2,16. Dé dpn thi k=3.

2
a

2

2

=dmin=, [X,;, = X, ~=3.4cm

c¢. Xac dinh Lax
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* D¢ tai C co cuc dai giao thoa thi:
JI2+a’-L=kn; k=1,2,3...vaa=S5,S,
Khi L cang l6n duong CS; cit cac cuc dai giao thoa c6 bac cang nho (k cang bé), vay Gmg voi gia tri 16n nhét cta L
dé tai C co cuc dai la k =1 v
® Thay cac gia tri da cho vao biéu thuc trén ta nhan duogc:

Lzmax +64 = Lmax :1,5 = Lmax N20,60””

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 =7/3 => k = 1,5 khong thoa man =>
M va M’ khong thudc van cuc dai.

Néu M, M’ thudc van cuc tiéu thi:

[2(k+2)+1] ;

MA -MB=15mm=Q2k+1)A/2; vaM’A—-M’B =35mm = 3

2k+5 7 n ~ ~ 2 ~ \ 1A
=> =— =>k=1.Vay M, M’ thudc van cuyc ti€u bac 2 va bac 4
2k+1 3
Ta suy ra: MA—-MB = 15mm =2k + 1)A/2=> A = 10mm.

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

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

Vi M thudc cuc tiéu bac 2 va nam V,é phia B nén gilt M va trung truc cua AB c6 1 cuc dai ( k= 1) (khong tinh cyc dai
trung tdm). Tu trung truc cia AB dén A c6 4 cuc dai/
Vay gitrta M va A c6 6 cuc dai

Bai 16

Dadp dn Diém
1.
+ Phuong trinh dao dong tai S; va S, c¢6 dang: 0,25

+u; = 2c0s(40771) ;u, = 2¢c0s(40771 - 0,5T)
- Phuong trinh song tai M ¢6 dang:

0,25
+u,,, =2cos(40s - 2];6{1 );u,,, =2cos(40 - 272) ’
Phuong trinh dao dong tong hop:

Uy =iy, +iy,, =4c08 M"'E cos | 40 - ”dl;vdz' % (1) 0,25
+ Budc song 4 Z% =L5(cm)
+ Vi d, = 15cm, d, = 9cm, thay vao (1) ta dugc 0,25

u =22 cos(40z - %)(cm)

2. 0,5




Tai li€u 6n thi hsg chwong song co

d,-d
Tur (1) dao dong tai M c6 bién do: @ =4|cos md, - ) + %}
+Tai O 6 dy = dy => a9 = 22 (cm) 0.5
+ Tdc d6 dao dong cta phan tir O: Vo = a,.0 = 80~/2(cm/ s)
3.
Xac (ﬁnh s6 diém dao dong cuc dai trong doan S; S,
+ biém M dao dong cuc dai khi hai séng tdi cung pha:
Ap =2kr=>dy—d, = (2k - 1)% (k€2 0,25
1| A
+ Xét tam giac MS,S; ta ludn co: |d, - d,| Z‘Zk - 5‘5 <SS,
=>-.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.

Bai 17
Tan so f cua song la

p=2 =20 oo,
2n 2m
) A o . 2nd
Phuong trinh truyén song: u =asin(wt - 0

Tai M ta ¢o: 2“;1\4 =0,57 = dy :% =0,25M

2
Tai N ta co: ”;N =10,5m= dy =5,25M

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

20
suy ra: A =< =4cm

Van tbc ctia song 1a:
V=Af=4x20=80cm/s

Bai 18
2 2
Chukisong: T === 0.1
o 207
Budc song A =vT =80 X0.1 =8cm/s

20zt - 231g
A

Phuong trinh dao dong tai M: uy; =2sin
2 . e d
D¢ uym ludén nguoc pha véi u thi : ZJIX =k +Dx

A
Suy ra d =(2k +1)5 = I8

k+l
2

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

o \
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Ad =d; -d, =30,5- 26 =4,5 =kA (1)
Puong Oy 1a dudng cuc dai s6 0 (k = 0), giita M va Oy ¢o
hai day cyc dai suy raM phai nam trén ddy cuc dai thir 3
ung voi k = 3.

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

3

=1,5cm.
Ma =%z>v=k.f=l,5xl6=24nﬂs

A
Trén doan AB c6 song dung, khoang cach gitra hai nlit song (hodc hai bung séng) ké tiép nhau la ) =0,74cm .

Trung diém O cua AB 13 mét bung séng, niit song thir nhat bén phai O 14 N; cach O mét khoang

S6 nut séng nam gitta Ny va B 1a:
N;B 10- 0,375
n < =
A 0,75
2
Vin la s0 nguyén nén ta chon n = 12. S o
VaygitaOvaBcon+1=12+1=13 diém nam yén va trén doan AB c6: N =2 x 13 = 26 diém nam yén.

=12,83

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

2nd _ 27mx360 .
Ny, :% - "2’10 =3n(rad) (rad) (0,25 didm)
Vay phuong trinh dao dong tai M 1a
u=Asin gt- 3 | =4sin| Zt- n (cm)

¢) Do léch pha cta séng giira hai diém cachnhau 210cm
Ay =(wt+¢y) - (Wt+gp) =@, - @

_2nd 2w X<210
ko240 ,

Bai 21a) Tinh budc song va van toc truyén song trén mat chat long.

biém M ma song c6 bién do cuc dai

Ad=dy- d; =KrL= 14-10=K=4cm.
Vi gilta M va duong trung truc cua AB c6 mdt day cuc dai. 7
Vay K =2 (0,25 diém)

Ad 4
Budce sé A=——=—=2CM
udc song < 3

=1, 7570 (rad) (0,25 diém)

Van tbc truyén song:V = . f=2x 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 ngudn lan lugt 1a dy, dy.

d2'd1:K7\ AB K\
= d2 - 4+
d,- d =AB 2 2
Ma O<d, <AB= -%<K<ﬁ

= -45<K<45
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do K nguyélg nén K =0, £1, +2, £3, +4 (0,25 die::m)
Vay ¢6 9 diém dao dong c6 bién do cuc dai trén AB (0,25 diém)

Bai 22: Theo gia thiét, song 4m phat ra tir hai ngudn S;, S, 14 hai song két hop nén giao thoa véi nhau. Do do, tai
nhimng diém dao dong do hai nguén 4m nguoc pha nhau sé triét tiéu nhau, cuong do 4m sé& bang 0.
(0,25 diém)
Gia sir phuong trinh dao dong tai hai nguén S;S:
S; =S, =asinwt
Khi d6 phuong trimnh dao dong tai M do ngudn S, S, giri toi:
2ﬂ7d1

S;M =asin| ot -

wt -

SzM =asin

2TCd2

o

Dao dong tong hop tai M 1a

m(d, - dy)
A

Sy =2acos ‘sin

T
wt- —(d; +d,)| .
N 1 2 l
Tai nhimng diém thoa man
dy-d; =

1 -
K+5 ‘A thi bién do A =2acosw =0

d6 1 nhitng diém khong nhan dugc am. (0,25 diém)
Trén duong S;S,, nhitng diém do la:

1
dy - (882 d2) =| K+ | véi K =0,21,22...3 :% =0,8m
ma0<d, <SS, (0,25 diém)
=-10,5<K<9,5

Céc gia tri cua d»: 0,2m; 0,6m; 1,0m; 7,4m; 7,8m.(0,25 diém)

b) Tacod SiS,=8m=10A
Tai M, ta ¢c6 dy - dj =5A hay d, —d; =0 nén A = 2a.
Khi @b SM0 =2asin(wt- 10m) =2asinot (0,25 diém)

A
Tai M;: d, - dj =40,4m =i5 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=d, M
I 1a giao diém ctia MN va AB .
Al=x d
AM? — x> = BM? — (AB-x) &
122 - x>=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 (**) v6i k nguyén duong N
d12 = X2 + IC2

222(13_X)2+Icz
119,08
dP—d?=x"-(13-x7=119,08 > di + do = — 5, (**¥)

59,54
1,2k

Tir (¥%) va (¥**) --> d, = 0,6k +
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59,54 0,72k* +59,54
11,08 < 0,6k + 12k <12 = 11,08 < 12k <12
0,72k* — 13,296k + 59,94 > 0— k < 7,82 hodac k > 10,65~ k<7 hodack>11 (1)
va 0,72k* — 14,4k + 59,94 <0~ 5,906 <k <14,09 > 6<k<14 (2)
Tu(l)va(2)tasuyra 6 <k<7 Nhu vay c6 2 hyperbol cuc dai cat doan MN . Chon dap an C
Bai 24: Giai:
Giai 1: 7 7 M
Phuong trinh séng tong quat tong hop tai M la: q d
- d d 1
Uy = 2acos(m 4, 7 d, )cos(200st - T—= ; L) ——
+V6i M céch déu S;, S;nén d; = do. Khido d> —dy =0 Si S2
d,-d
—cos(m——L)=1—->A=2a
+ Pé M dao dong cing pha véi S, S, thi:
20t s W iy —i =i di -
+ Goi x 12 khoang cach tir M dén S, va S: S, //// oi x S,
2 |
d1=d2=\/x2+[—S1S2] =kA :
2 1
— 2 S.S, ’ — 2 2
= ]x| = (kL) - = =.0,64k> - 6,25 2 0,64k* - 6,25> 0 = k > 3,125
2 kmn=4>di =4 A=32 mm. Chon dap 4n B. M
Giai 2: Xét diém M trén trung truc cta $;S, : SM = S;M =d > 25 mm
Budc song A =v/f=0,8 /100 m = 8mm 4
. 27wd
Song tong hop tai M: uy = 4cos(200nt - ==) (mm) .Sl . S
\ . A .o, \ 27d I
um cung pha véi nguon S, khi chiing cung pha: - 2k = d=kA >25mm
d=dmnkhi k=47 dun=A=32mm. Chon dap an B
Bai 25:M dao dong cuyc tiéu gan C nhat nén M thudc cuc tiéu k =0
Luc do: di—d, = (k+ %)k=%k(l) Ol x M
Goi x 1a khoang cach tir M dén C: !
d, =/(Al+x) + MK ; d, ! d,
d, ={(BI- x)* + MK’ f
thay vao (1): A f B
I K
d, - d, =/(AT+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:
M
d, dz
° \e
Budc song A = v/f=4 cm A B
Xet diem M: AM =d;; BM =d,
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27d,

uym = acos(20mt - %ﬂdl ) + acos(20mt - ) )
UM = 2acos(w cos(20mt - M)
Diém M dao don véi bién d6 cuc dai, ciing pha v6i ngudn A khi:cos(w =1va a(d, +dy) _ 2km
- d,—di=2k’A
d> +d, =2kA
= d = |k—k’ |\ DiémM gin A nhit ing v6i k-k’ =1 dimn =A =4 cm. Dap 4n C
Giai
Bai 27:Budc song A = v/f=2 cm.
Xét diem M tré :SM =d(2<d<14
¢t diém M trén 8212; Sy d(2<d<14cm) A C M b B
v = acos(30st - —) = acos(30mt - md) ; 5 5 F—
2x(16- d 2md 32
o= beos(30mt + 3 -ZT0= Dy —beos(30mt +7+ 20 22T — beos(30mt + 7 + ad - 16m) mm
Piém M dao don voi bién do cu:c tleu khi uyv va uom nguoc pha voi nhau
2nd + 5 =@k+ D= d=g+o k= %+k
3
2<d= " +k<14=125< k<13,25= 2< k<13.Cé6 12 gia tri ciia k. Chon dap an A.
S6 diém dao dong véi bién dd cwe tiéu trén doan CD la 12
Bai 28:
Giai q
Budce song A = v/f=2 cm., I a trung diém cua S;S;
Xét diem M trén S;S,: IM =d (0 <d <4cm) Si I M S»
27(4+d) . . o o
Usim = 6¢0s(40mt - f) mm = 6¢cos(40stt - td - 4r) mm
2x(4-d 2
usom = 6¢0s(40mt - %) mm = 6cos(40mt + TMI 8—”) mm = 6¢cos(40mt + ntd - 4m)

2

Diém M dao dong véi bién do 6 mm khi usy va usw léch pha nhau 3

2nd =k7” = d=g d=dumn khik=1 = dumw = 0,33 em Chon d4p 4n A

Cich khdc: Hai nguon ciing pha nén trung diém I dao dong

A
cuc dai Apa=6+6=12mm -
A 6 TT
cosa = =— > a==
Amax 12 3 . / Amax 12mm

bo lech pha gitta [ va M can tim la:

(04
A —2—”d =—-d _4 :lcm
A 3 6 3

A
Bai 29: Giai q
Budc song A = v/f=2 cm,, I la trung diém cua S,S,
Xét diém M trén Slf;(i¥dj d(0<d<4cm) S, I M S,
usim = 6¢0s(40mt - f) mm = 6¢cos(40stt - td - 47t) mm . * .

2x(4-d 2md 8w

usom = 8cos(40mt - %) mm = 8cos(40mt + - —) mm = 8cos(40mt + nd - 4m)

biém M dao dong véi bién do 1 cm = 10 mm khi us;u va usm vudng pha véi nhau
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2nd =% +kov = d= 45 d=dun khik=0 N

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

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

Ap =2 d =444~ d =0.247cm
180

A
Bai 29: Giai
Bude séng : A :% =2(cm)
Goi N la diém nam trén doan MC cach A va B mét khoang d vé1 AB/2 = 10(cm) <d < AC =20(cm).
Phuong trinh séng tong hop tai N :u, =4 cos(207 - %) =4 cos(207 - 7d )(cm)

A
Phuong trinh song téng hop tai C ;1. =4cos(20x - TC) =4 cos(20 - 20)(cm)

DlemN dao dong nguc pha voiC := 201 - da =Qk+)a(ke Z)= d =16 - 2k(ecm)= 10 <19- 2k <16

= (237 T e kmoamaa = €6 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
cta chung bang 0. e | M
2er oo d
Do 1éch pha giita hai diém trén phuong truyén séng: Ag = 0
A 0] B
Xét diém M nam trén duong trung truc cua AB cach A mot doan d, va

cach B mot doan d,. Suy ra di;=d.. ‘

Do M dao dong ngugc pha véi ngudn nén :

2md,
A

Ap = =Q2k+)7=>d, =2k +1)% = 6 =(2k +1).0,8

AB k =4

Ma : A0 Sdl <AC > 7 <2k +1)0,8 < AB -

+OC? = 6 <(2k +1)0,8 <10 = 3,25 <k <5,75 = {

Két luan trén doan CO c6 2 diém dao dong nguoc pha véi nguodn.

Bai 31 :Giai
+ Do hai ngudn dao dong cing pha nén dé don gian ta cho pha ban dau cia ‘C
chung bang 0. o
+ D9 léch pha giita hai diém tré én song: Ag =222 SIM
0 léch pha gitra hai diém trén phuong truyén song: Ag P e
+ Xét diém M nim trén dudng trung truc cia AB cach A mot doan d; va
cach B mot doan d,. Suy ra d;=d.. A O B

2md
+ Mt khac diém M dao dong cing pha voi nguén nénAgp ==——* A —L =k2x > d, =kA =1,6k(1)

AB

+Ma:A40 <d, <AC=> 48 _j 61 < ABY
2

+0C?

2

AB +0C* =10(cm))

AB
(Do AO =— va AC = [—
2 2




Tai li€u 6n thi hsg chwong song co

k=4
6 <1,6k <10 = 3,75 <k <6,25= 1k =5 Két luan trén doan CO c6 3 diém dao dong cing pha v6i ngudn.
k=6
Bai 32
Giai
. , A re LA . \ dz - d] dz + dl
Phuong trinh song tong quat tong hop tai M 1a: uy = 2acos(w 1 )cos(20mtt - 7 2 )
Véi M cach déu Sy, S, nén d; = d,. Khi @6 d, — d; = 0 — cos(nt ;. L)y=1->A=2a
d d
Pé M dao dong cung pha véi S, S, thi: er /ld =k2r = - ; L =2k=d, =d, =k
. \ p , \ X . _ _ 2 AB)’ - d; _.-1
Goi x la khoang cach tt M dén AB: di=d, = /x> + [7] =kA Pt
s, .. ol S,
= [ =,|GAY - [ ] =0,64k* - 9= 0,64k> - 9> 0 < k > 3,75 ;
L +d, I
2 Kpin = 4:> 7 =2k =8 = Phuong trinh séng tai M 1a: uy =
2acos(200zt - 8m)
Bai 33
Giéii
d,+d
Phuong trinh song tong hop tai M 1a: uy = 2acos(fr )cos(20nt 4 ; )

2 . d,+d
bé M dao dong nguoc pha voi Sy, S, thi: n%= Qk+ ) = d,-d =Q2k+1)A

. , A
Vo6id, =d, taco: = d, =d, :(2k+1)5

SS] =(2k +1)&: K :\/[(Qkﬂ)ﬂr_ ‘SISE}L
2 2 2 2

= |x] =/4Ck +1F - 18 = 42k +1)* 218 = k 20,56 = k,, =1= x_ =3v2cm

Goi x 14 khoang cach tir M dén AB:= d, =d, =

Bai 34: Gidi

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

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

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

+ Xét ti 86 A4B/2
Al2

+ S6 diém dao dong véi bién dg cuc dai trén duong tron tam O duong kinh 15cm 14 9 x 2 + 2 =20 cuc dai

(& day tai A va B 1a hai cuc dai do d6 chi c6 9 dudng cuc dai cit duong tron tai 2 diém, 2 cuc dai tai A va B

tiép xtic voi duong tron)

Bai 35: Gidi

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

Khoang cach 16n nhat tir CD dén AB ma trén CD chi ¢6 5 diém dao

dong cuc dai

khi do tai C va D thudc cac van cuc dai bac 2 (k==+2)

XéttaiC:dy—di=20=3cm (1)

Véi: AM =3 cm; BM =9 cm di B! dz
Tacod d? h2 +32=9vad’=h*+9"=38l1 :
Do dé d2 — 1 = 72 = (d2 — d1 ) (d1 + dz ) 72:> d1 + d2 24 cm(2) A

Tu (1) VA (2) ta c6: dr = 13,5 cm M

=5. Vay s6 van cuc dai la: 11
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VAy: h,,. =+d?- BM> =4/13,5> - 81 =10,06cm
Bai 36:
Budce song A = v/f=0,015m = 1,5 cm
Xét diém N trén AB dao dong véi bién do d,
cuc dai AN=d’;; BN=d’, (cm) d
dy—-d»>=kr=1,5k
dy+d>=AB=10cm
d’, =5+0,75k
0<d1=5+0,75k<10= -6 <k<6
Diém M duong thang By gan B nhat ing véik =6
Piém M thudc cuc dai tht 6
dl—d2=6?\=9cm (1)
d]2 — d22 = AB2 = 102 = d] + dz = 100/9 (2)
Lay (2) - (1) 2d,=100/9 -9=19/9= d,=19/18 =1,0555 cm = 10,6 mm. Chon dap 4n A
Bai 37:

Budce song A = v/f=0,03m =3 cm
Xét diém N trén AB dao dong véi bién do

cuc dai AN=d’;; BN=d’, (cm) M
& —d»=kh=3k q
4’ +d’>=AB=20cm d
d’;=10+1,5k N
0<d’, =10 +1,5k < 20 A B
= -6 <k<6

= Trén duong tron c6 26 diém dao dong véi bién do cuc dai
Diém gan duong thang AB nhat tng véik = 6
Diém M thudc cuc dai thi 6
d1—d2=6}\.= 18 cm, d2=d1— 18 220— 182201’1’1
Xét tam giac AMB; ha MH = h vudng goc véi AB. Bat HB = x
h* = d* = AH*=20* - (20 — x)’
h* = d,’ - BH?*=2?—x?

=20°-(20-x)*=2*-x*= x=0,1 cm=1lmm L M
[ J [ J
= h=/d2- x* =20 - 1 =/399 =19.97mm. Chon dép r 5 : C
Bai 38. d, | , dz
Giai | |
Budc song A = v/f=2,5cm ) : !
Xét diém M trén CD, M gan I nhat dao dong i i
v6i bién d6 cuc dai khid; —d, = A =2,5 cm (¥) A ! !
Pt x=IM=IH 5 H B

AB
d*=MH? + (7+ Xx)?

di? = MH? + (%- x)’

d? — d,* = 2ABx = 40x

40x

ditd= 25" 16x (**)

Tu (*) va (**)suyrad, = 8x + 1,25

d2= (8x + 1,25) = 207 + (10+ X)? ~--> 64x7 + 20x + 1,5625 = 500 + 20x + x°
---> 63x> = 498,437 5------ > x =2,813 cm ~ 2,8 cm. Chon d4p 4n B

Bai 39.
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v 60
3: A =—=——=0,6cm
Ta ca 7 7100
Gai sé ®iOm cuc ®ti trong kholng S:S; Iy k ta ca:
- %<k<ﬁ—> 2 <k<i_—> -3,33<k<3,33— k=0,H, 2,8,

i 06 06
Nh vEy trong khoYng S:S; cd 7 ®iOm dao ®éng clc ®1i.

T M ta c3 di- d.=1,2cm=2.. —» M n»m tréan ®éng clc ®*i k=2, cho n2n tr2an ®o!n MS; cd 6 ®iOm
dao ®éng cuc

Bai 40.
Bai giai
+ Vi parabol di qua hai ngudn A,B nén s6 diém c6 bién d6 bang Smm nam trén parabol khong phu
thudc vao vi tri dinh cua parabol. S6 diém c6 bién d6 bang Smm nam trén parabol bing hai 1an sé diém c6 bién
d6 bang Smm nam trén dudng thang ndi hai nguon.
+Phuong trinh séng do ngudn A gy ra tai diém M,nam trén duong thing chira hai nguén c6 dang :

2
u,, =3COS(40st +%d)
+Phuong trinh séng do ngudn B gy ra tai diém M,nam trén dudng thang chitra hai ngudn c6 dang :

Uy, =4COS(407t + )

+Phuong trinh séng do ngudn A,B gay ra tai diém M :

27(1- d)
2

u,, =3C0S(407t + 2%y 1408407t + 22 D)y =acos(4071 + )
A A
Voéi:a= \/32 +47 + 2.3.4.c0s(2”(l “d) 2Zd) [4p dung cong thirc trong tong hop dddh]
. ‘ 27(- d) 27d 27(- d) 27d "
béa=>5 thi : - =0 = - =(2k+1)—
€ a= 5mm thi : cos( 7 n ) n n ( ) >

‘ Thay: A=15mm,l = 100mm va: 0 <d <100 Tacé:k=0,1,2,3,4,5,6. Taclaco 7 diém c6 bién do
bang Smm. 7 ‘
Do @6 trén duong parabol trén c6 14 dieém c6 bién do bang Smm. Chon:B

Chu y: T biéu thirc bién do a ta thay:
+ Diém c6 bién d6 cuc dai (gon séng): 7Tmm.
+ Piém c6 bién d6 cuc tiéu: Imm.
Bai 41
GIAT:
Gia st M va M’ thudc van cuc dai
Khi d6: MA -~MB = 15mm =k A ; M’A - M’B=35mm = (k +2) A => (k + 2)/k = 7/3 => k = 1,5 khong thoa man => M va M’
khong thude van cuc 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 . - U
=> =— =>k=1. Vay M, M’ thudc van cyc ti€u thr 2 va tha 4
2k+1 3

Ta suy ra: MA - MB = I5mm =2k + 1) A/2=> A = 10mm.
=>v= A.f=500mm/s = 0,5m/s
Bai 42

7 9 Huéng din
Phuong trinh song tong quat tong hop tai M la:
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d, +d, )

-d
Uy = 2cos(rn—= 7 L)cos(20mt - 7

Vé’l d1+d2=8182=977» ,
Khi d6: Phuong trinh séng tong quat tong hop tai M la:

d,- d, d,- d,

d,-d
um = 2cos( )cos(20mt - 91) = 2cos(n—= 7 LYcos(20mt - 1) = - 2cos(r )cos(20mt)

d,-d
#=k2n@d1—dz=2k7\

dz' dl

Vay séng tai M nguoc pha véi ngudn khi cos(mt )=len

Vi - S]Sz < d1 - sz S]Sz = -9)\. < 21(7\. < 97\.‘1:1’ 4,5 <k < 4,5
Suy rak =0; +1,+2; £3; 4. C6 9 gia tri (c0 9 cuc dai)Chon dap an B
Bai 43

Hudng dan:

£ 402 c A .~ d, - d, =k
So6 diem cuc dai trén doan CD thoa man : {AD-BD<d2-dl<AC-BC

AD- BD AC- B 30- 50 50- 30
Suyra: AD- BD<kA<AC- BC Hay : n <k< ¢ C,Hay; c <k< <

Gidi ra : -3,3<k<3,3 Két ludn c6 7 diém cuc dai trén CD.

£ 3:A A A S d,- d, :(21""1)i
S0 diém cuc ti€u trén doan CD thoa man : 2

AD- BD <d, - d, < AC- BC

Suyra: 4D- BD<(2k+l)§<AC- BC Hay : M<2k+l<w. Thay 36 -
2(30- 50 2(50- 30 . "
% <2k+1< (T) Suyra: -6,67<2k+1<6,67 Vay : -3,8<k<2,835. Két luin ¢6 6 diém ding yén.
Bai 44:
Hwéng dan:
BD = AD” + AB* =202 (cm)

Véi 0 =407(rad | s)=> T =% :427” =0,05(s) Vay : A =v.T =30.0,05 =1,5cm
w T

d, - d, =(2k+1)i ek NS ‘
2 (vidiém D =B nén vé phai AC thanh AB con BC thanh B.B=0)
AD- BD<d, - d, < AB- O

Suy ra : AD- BD<(2k+1)§<-AB Hay - Mdmu 2‘/413 Thay sb :
2(20'1—?)@@1”1 <% Suy ra: - 11,04 <2k +1<26,67 Viy : -6,02<k<12.83.
Két luén c6 19 diém cue dai.

Bai 45:

B v 50
Taco: 4 e =10cm
Dé tinh sb cuc dai trén duong tron thi chi viée tinh s6 cuc dai trén duong kinh MN sau d6 nhan 2 1én vi mdi
cuc dai trén MN sé cit dudng tron tai 2 diém ngoai trr 2 diém M va N chi cit duodng tron tai mot diém
2R Y
2
Xét mot diém P trong doan MN c6 khoang cach tdi cac ngudn 1a ds, d,

Ap dung cong thic d, - d, =kA+
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Taco d,- d, =ka+ 220 i=ki+ L)
2 6
Mit khac:  Ad,, =d,,, - d,,, =17- 13 =4em
Ad, =d,, - d,, =7- 23 =-16cm

Vi diém P nidm trong doan MN nén ta c6 Ady <d, - d, <Ad,,

< -16 Ski+li <4 < sle 1 <k si- 1 < -1,8 <k <0,23
6 A 6 A 6

Ma k nguyén = k=-1, 0

= C6 2 cue dai trén MN = C6 4 cuc dai trén duwong tron

Bai 46:

. A T YRPTY . — dl " dz dl + dz
Phuong trinh dao dong tai mot diém khi c6 giao thoa: U =2AC0S JZT cos| wt- JTT
. . , 2ra o
Phuong trinh dao dong tai O: U =2Acos| wt- D (voil=2a)
. 2rd
Phuong trinh dao dong tai M: U =2Acos| wt- —

21
Do 1éch pha cua M so voi O: Ag IT(d' a)

21
M dao dong cung pha v6i O nén: Ag ZT(d_ a) =2kt = d- a=kA

Piém M gan O nhét thi: k=1= 1 =d- a=a+F - a=V122+ 9% - 12=3cm
S6 cuc dai trén 0,0;:

/ / . . .
" <k S; = -8<k <8: ¢ 17 cuc dai trén 0,0, (ké ca O), vay c6 16 diém dao dong vai bién do bang O . Chon

dap an B

Bai 47:

Giai:

Budce song A = v/f=2cm
Xét diém C trén BN N
S1N = d1; SzN = dz ( OS dz < 6 cm)

Tam giac S;S;M la tam gidc vudng tai S, q
1

Song truyén tir S;; S, dén N: S, S

win = 2cos(10st - % - Tl) (mm)

~ 2cos(10mt + - - 2T
Uy = 2cos(10m 1 ) (mm)
d-d d, +d
uN:4COS[M_E] cos[lOnt-M]

4 A
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ﬂ(dl'dz)_ﬁ]:il >[”(d1'd2)_£
4 A 4
k-1

dl'dz 1 _
S Tk e >di—d=——— (1)

N 1a diém c6 bién do cuc dai: cos| ] =kn

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

d12—d22=81822=64 ----- > d1+d2

k nguyén duong

4k -1 4 4(4k-1)
256 - (4k - 1)2
< < 6 -—-- — <
2> 0<d:<6 20<d, 2@k~ D <6
dat X =4k-1 -------- >
_ y2
0S2564XX <6 > X >8 - >4k_128 ______ >k23

Piém N c6 bién dd cuc dai xa S, nhat ung voi gia tri nhd nhét ctia k: Kuin =3
. 256- (4k-1)° _256-11°
Khi d6 d, = =
1O = 44

=3,068 ~3,07 (cm)

Bai 48:
Giai:
Ta dé thay trén doan AB c6 9 diém cyc dai
trong d6 ké ca A va B
ung voi k=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 la diém cuc dai:
d—d=kr=4k (1)
d* —d,* = AN’+ NN*? — (BN’? + NN;?)
d2—d? = %2 — (16— x)* = 32x — 256 A
(dl — dz )(dl + dz ) = 32X — 256
-—-->d; +d, =(8x-64)/k (2)
T 91) va (2) ta co:
4x- 32
d; =2k + A
Khi k = 0; trung truc caa AB ciat MM’
Khik=1 d,=2+4x-32>60 --—-- >x > 22,5 cm. Do d6 cwe dai thir nhit sé khong cit doan MM, Vi viy
trén doan MM’ chi ¢6 mdt diém cuc dai nam trén trung truc cia AB

Bai 49:

q . Huwéng din
Goi M la diém dao dong ngugc pha véi nguodn

dz'dl

, d, +d
Phuong trinh song tong hop tai M 1a: uy = 2acos( Ycos(20mt - t—2 2 Ly
; A g . _d,+d, _
Dé M dao dong ngugc pha véi S, S, thi: WT =@k + Dmsuyra: d, +d, =Qk +1A

Véid =dytaco: d, =d, =2k + l)g

: A 2 r \ A 2 SS ? A
Goi x 1a khoang cach tr M dén AB: di=dy = [x2 +| 222 | =2k + 1)5
2
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2
58, =\/4(2k+1)2 - 18; Véi A =v/f=4cm

Suyra ‘x‘ :\/

Biéu thirc trong cin c6 nghia khi 4(2k +1)° - 18>0 =k > 0,56

Vi x # 0 va khoang cach 1a nho nhéat nén ta chon k = 1 suy ra x = 342 cm; Chon d4p an
Bai 50:

(2k+1)%] -

Giai:
Gia st phuong trinh song tai A, B ua = a;cosmt; ug = a>cosmt;
Xét diém M trén trung truc cia AB AM =d
Song tir A, B dén M

27td 27td
Uam = a;cos(wt - N ); Upm = axcos(mt - T)

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

27.8
u =(a; + ay)cos(wt - %) =

16
u; =(a; + az)cos(wt - T)

Diém M dao dong cung pha vé6i I khi
2md 167

1 7—1—21(3': ----- .d=8+kA

Khik=0 M tring v6i I, M gan I nhat tng voi k=1 va d= J47? + M1> = /8% +(4/5)> = 12
Twr d6 suy ra A =4 (cm)

Xét diém N trén duong vudng goc v6i AB tai A: AN=d,; BN=d,

Piém N dao dong véi bién d6 cuc tiéu khi

2

27d 2
uan = a;cos(mt - T‘ ) va upn = axcos(mt - ) dao dong nguoc pha nhau

1
dz—d1=(k+§)k=4k+2 >0 (*) (d2>dy);
Mat khé.C d22 — d12 = AB2 = 256 ------ > (dz + dl)(dz — dl) = 256 ------ >

256 128
______ +d,) = = ok
Z(drd) = = O
R 64 2
Lay (**) - (*) taduoc d, = 2k+1-(2k+1)>0 ------ >2k+1)°<64 -->2k+1<8
. 64 15
k<35 ---> k<3.di=dimnkhik=3 ----- > dimin = —=7= — = 2,14 (cm)

7 7



Tai li€u 6n thi hsg chwong song co

Bai 268: Trén bé mat chat long c6 hai ngudn ket hop AB cach nhau 40cm dao dong cung pha. Biét song do
mbi ngudn phat ra c6 tan s6 f=10(Hz), van tdc truyén séng 2(m/s). Goi M 1a mét diém nam trén dudng
vuong goc voi AB tai A dao dong véi bién do cuc dai. Poan AM ¢6 gié tri 1on nhat 12 :

A.20cm B. 30cm C.40cm D.50cm
Giai
+Tacs A== =20(em). .
+ Do M 1a mét cuc dai giao thoa nén dé doan AM co gia tri 1on
nhat thi M phai nim
trén van cuc dai bac 1 nhu hinh v€ va théa man:
d, - d, =kA =1.20 =20(cm) (1), B

Mait khéc, do tam gidc AMB la tam gidc vuong tai A nén ta co : B
AM =d, =\J(AB*) +(AM?) = /40> +d>(2)

Thay (2) vao (1) ta dugc : /40> +d;* - d, =20 = d, =30(cm)
Bai 269: Trén bé mit chat 16ng ¢6 hai ngudn ket hop AB cach nhau 100cm dao dong cung pha. Biét song do
moi ngudn phat ra c6 tan s6 f=10(Hz), van tdc truyén séng 3(m/s). Goi M 12 mét diém nam trén duong

vudng goc voi AB tai A dao dong véi bién do cuc dai. Poan AM c6 gid tri nhd nhét 14 :
A. 5,28cm B. 10,56cm C.12cm D. 30cm
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Giai
v 300
Taco 4 :7 10 =30(cm) ,

S6 van cuc dai trén doan AB thda mén diéu kién :
-AB<d,-d =kA<AB
- AB AB -100 100

— <

<k< — <k<—© -3,3<k<33,
A A 3 3

Suy ra : k =0, +l, 42,43
Vay dé doan AM c6 gié tri bé nhat thi M phai nam trén duong
cuc dai bac 3 ( k=3 ) nhu hinh v& va thda man :
d, - d, =kA =3.30 =90(cm)
Mat khac, do tam gidc AMB la tam gidc vudng tai A nén ta co :
AM =d, =\J(AB*)+(AM?>) =/100° +d;* (2)

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

Hay :

dl

0

d2




