CHUONG 2. SONG CO
A. LI THUYET
I. SONG CO HQC VA CAC PAC TRUNG
1. Dinh nghia
Séng co 13 nhitng dao dong lan truyén trong mot moi truong.
Vi du: Song trén mat nude 13 song truyén tir mot diém dao dong trén mit nudc (bang can rung tao dao

dong chang han) dén cac phan tir khac thong qua méi truong 1a nude.

Chu y

Khi séng co truyén di, cac phan tir vat chat khong truyén di theo séng, ma dao dong xung quanh mot vi tri

can bang xac dinh.

2. Phan loai

- Song co chia lam 2 loai: song ngang va song doc.

+ Séng ngang: la song trong d6 cac phan tir cia modi truong dao dong theo phuong vuong goc véi
phuong truyén song.

Vi du: Song trén mat nudce la song ngang.

+ Séng doc: 1 song trong d6 cac phan tir ciia mdi truong dao dong theo phwong triung véi phuong truyén
song.

Vi du: Séng am 14 séng doc, phan tir méi truong 14 khi.

STYDY TIP

- Trir truong hop song mit nude, song ngang chi truyén trong chét ran.
- Séng doc truyén dugc ca trong chat khi, chét 1ong va chit ran.

- Song co khéng truyén duoc trong chan khong.

3. Cac dac trung ciia mot song hinh sin
3.1. Bién d0 ctia séng
- Bién d9 A cia song 1a bién d6 dao dong ctia mot phan tir ciia mdi trudng ¢ séng truyén qua.
- Bon vi: m, thong thuong la cm.
3.2. Chu ki, tin s ciia séng
- Chu Ki T cia song 1a chu ki dao dongciia mot phan tir ciia moi truong c6 song truyén qua. Pon vi: gidy.
- Tan s6 f clia sonng 1 s6 dao dong ciia mot phan tir mdi trudng ¢ song truyén qua trong mot khoang
thoi gian. Pon vi: Héc (Hz).

P

T At

N: 6 dao dong thuc hién dugc trong khoang thoi gian: At.

Chu y

Khi song truyén di, tan s6 song khong thay doi

Trang 1




3.3. Téc dd truyén séng

- Toc dd truyén soéng v 1a tbe d6 lan truyén dao dong trong mot moi truong.
- B6i voi mbi méi truong, toe do truyén song v cd mot gia tri khong doi.
Nhan xét: Toc do truyén song phu thude vao:

+ Ban chit ciia méi trudng (mat do, tinh dan hdi cia moi truong,...)

+ Nhiét do.

Luuy

Tbc dd truyén song giam theo thi ty: ran, 16ng, khi: vi > vi > vi

3.4. Budc song
- Bwéc séng A 1a quing duong ma séng truyén duoc trong mot chu ki, hay 13 khoang cach ngan nhét

gifta hai diém trén ciing phuong truyén séng ma tai d6 dao dong cting pha.

A=vl= Y
S
STUDY TIP

- Khoang cach giita hai ngon (dinh) song lién tiép 13 mot bude séng.

- Khodang cach giita n ngon (dinh) séng lién tiép 1a (n—1) buéc séng.

3.5. Nang luwgng song
- Niing lwong séng 1 ning luong dao dong ciia cac phan tir mdi trudng cé séng truyén qua.
II. PHUONG TRINH SONG
1. Phuwong trinh song
- Xét mot song hinh sin lan truyén trong mot méi truong, song ndy phat ra tir mot ngudn dién O. Gia s
phuong trinh dao dong tai O c6 dang
u, =acos(wt+¢,)
Trong do:
* u, 1 1i d6 tai O tai thoi diém ¢ (m)
* a la bién do (m)
* @ 1a tan sb goc cua song (rad/s)
* @, 1a pha ban ddu (rad)
- Xét mot diém M nam trén phuong truyén séng, cach O mot khoang d = OM . Néu bé qua mat mat ning

luong, thi bién d¢ cia M bﬁng bién dd cua ngué)n O, dao dong tai M sé& tré pha hon dao dong tai ngué)n O

mot goc 2—Zd Phuong trinh dao dong tai M c6 dang

( ZEdJ
u,, =acos| wt+ e, _T
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- Néu séng truyén theo chiéu duong Ox (x> 0). Khi d6 d =|x|=x. Phuong trinh séng tai M c6 dang

2rd 27X
U, =acos 0)t+(00—7 =acos a)t+(/)0—7

- Néu séng truyén theo chiéu 4m Ox (x <0).Khi dé d =|x| =—x. Phuong trinh séng tai M c6 dang
2rd 2rx
u,, =acos| wt+ @, _T =acos| wt+ @, +T

Chif Erven st

X F Ty A
gl g M,

2. Mt s6 tinh chit ciia séng suy ra tir phwong trinh séng
- Xét phuong trinh séng tai mot diém M bat ki, cach nguon cb dinh O c6 phuwong trinh

u, = acos(ot +¢,) mot khoang 1a d, tai thoi diém 7. Phuong trinh song tai M c6 dang:

u, = acos(a)t+(p0 —ﬁj = cz(:os(z—7rt+(p0 —ﬁj
A T A
Ttr phuong trinh trén, ta thiy rang:
+ Néu giit nguyén d, thi u 4, chi phu thudc vao bién ¢, ta noi rang u " tuan hoan theo thoi gian vé6i chu ki
T. Boi vi

u, (t+T):acos(27ﬂ.(t+T)+goo—Zidj:acos(z%t+27r+¢o—2ﬁidj

+ Néu giit nguyén ¢, thi u 4 chi phu thudc vao bién d, ta noi rang u " tudn hoan theo khong gian véi chu ki
A (tic 1a cir sau mdi khoang c6 do dai bﬁng mot budc song, song lai cd hinh dang 1ap lai nhu cli). Boi vi

2r(d+ A
u, (d+ﬂ,)=ac0s[2?ﬁt+¢o—%j:acos(?t+¢o—%—2nj

2r 2rd
= acos(?t+¢0 —Tj =u,, (d).

Vay, song c6 tinh chit tudn hoan theo khong gian va thoi gian.

I11. GIAO THOA SONG

1. Dinh nghia

- Hai ngudn két hop 13 hai ngudn dao dong c6 cung tan sb va co d6 léch pha khong ddi theo thoi gian.

- Hién twong giao thoa ciia séng 13 hién tuong hai song két hop dao dong cing phuwong gip nhau, giao

thoa véi nhau.
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Trén mién giao thoa c6 cac diém dao dong véi bién do cuc dai (song tir hai nguon truyén téi diém do tang
cuong nhau) va c6 cac diém dao dong vadi bién dd cuc ti€u (song tir hai nguodn truyén tdi diém do lam yéu

nhau) tao thanh hinh anh giao thoa.

Chu y

Piéu kién giao thoa séng: Hai ngudn dao dong 1a hai ngudn két hop va dao dong cing phuong, tirc 1a hai
ngudn co:

+ Cung tan s6

+ Cung phuong dao dong

+ C6 dd 1éch pha khong d6i theo thoi gian

2. Phwong trinh dao dng ciia mét diém trén ving giao thoa.
Trong chuong trinh Vat 1i 12 ctia Bo gido duc, chi xét hai ngudn két hop cung pha; nguoc pha. Nhung dé
c6 cai nhin tong quat, ta xét hai ngudn S,,S, 1éch pha nhau bat ki, roi sau d6 méi xét cac truong hop cling

pha, nguoc pha, vudng pha,...

Xét hai ngudn két hop S, S, c6 phuong trinh dao dong 1an luot 14

us, = acos(wt+¢,)

ug, = acos(wt+p,)
Goi M 1a mét diém ndm trong viing giao thoa giita hai ngudn, cach ngudn S, mot khoang d,, cach ngudn
S, mot khoang 4, .

2rd,
A

1)

J

Phuong trinh séng tong hop tai M 1a u,, = Uy, Ty =a cos(a)t +o - 27/71 j—i— a cos(a)t +¢, — 2772 j(3)

Phuong trinh séng tai M do S, truyén toi 1a Uy, =a cos(a)t +@ -

(
2rd,

Phuong trinh song tai M do S, truyén t6i 1a u w, =aCOos s(cot +@, —

Ta c6 thé thiy, day chinh 13 tong hop hai dao dong diéu hoa cing phuong, ciing tan sb.

Dé biét duoc phuong trinh dao dong tong hop, ta c6 thé dung cong thirc luong giac dé bién dbi tong thanh
tich cho (3), hodc co thé tinh tryc tiép cong thirc bién do tong hop va cong thirc xac dinh pha ban dau
trong phan tong hop dao dong & phan dao dong co di duoc hoc. O déy ta st dung cong thirc bién ddi tong

a-b

a+b . s, ,
thanh tich cosa+cosb =2cos . Khi d6 ta co:

COS
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2rd, 2rd,
u,, =acos a)t+(01—T +acos| wt+@, — 7

(a)t +¢ 27d, ] [a)z‘ +¢ 27d, ] (a)t +¢ 27d, j +(a)t +¢ 27d, j
17 - 2 1 2
A A A A

2acos .cos
2 2

- d,—d d,+d
=2acos b~ +7[( 2 1) Ccos a)t+g01+¢)2_7z-( 1+ 2)

Vay, dao dong cta phan tir tai M 1a dao dong di€u hoa, cung tan so véi hai ngudn va c6 bién do dao dong

- d,—d
la A4,, =2alcos a4 ¢2+”( =) (4)
2 A
\ < TN Ao T 2y _ ”(dz _dl)
Truong hop hay géap nhat 1a hai ngudn cung pha, tic 1a ¢, = ¢, + k27 ,khi d6 4,, =2a|cos———|.

Chu y: Néu hai nguon S,,S, c6 bién do khac nhau, thi ta khong thé ap dung cong thic lugng gidc bién

tong thanh tich cho (3), ma khi d6 ta s& dung cong thirc tinh bién do tong hop cua dao dong.

_ f o 27
ug =acos(wt+¢,) U, = aCOS| DTG =

Cu thé, gia st { thi
ug =bcos(wt+¢,)

( 27m’2]
Uy, =acos| wt+@, - P

Zﬂ(dz—dl)]

Bién d6 cua dao dong tong hop tai M duoc xac dinh boi 4,, = \/ a’>+b* +2ab cos((a] -, + 2

Tiép theo, ta s€ xét xem khi nao thi mot diém trén vung giao thoa dao dong véi bién do cuc dai? Khi nao

dao dong voi bién do cuc tiéu?

STUDY TIP

Trong phong thi, ta khong nén nhé cong thirc nhu bén roi ap dung, vi n6 rat dai va kho nhé. Co thé ban doc
nhé duoc trong thdi gian hoc phan nay, nhung dén lac cudi on thi ban s& quén! Vay nén chiing ta hiy hoc
theo ban chit vi sao lai c6 cong thirc d6? Ban chat ctia n6 chinh 13 viéc tong hop hai dao dong diéu hoa

cung phuong cung tan so, va bai toan veé tong hop dao dong ta da xem xét ki & phan trudc roi!!!

4. Vi tri cue dai va cuec tiéu giao thoa

D¢ hiéu mot cach tong quat, trudc hét, ta xét truong hop hai ngudn 1éch pha nhau bét ki, sau d6 xét cac
truong hop hay géap 1a cung pha, ngugc pha.

4.1. Truwong hop hai ngudn 1éch pha nhau bét ki

- Vi tri cyc dai giao thoa 1a vi tri ma phﬁn tur tai d6 dao dong voi bién dg cuc dai.

- Vi tri tiéu giao thoa 13 vi tri ma phan tir tai d6 dao dong véi bién do cuc tiéu (bang 0).

- B¢ xéc dinh vi tri cuc dai va cuc ti€u giao thoa, ta c6 hai cach xac dinh;
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* Cach thé nhat: St dung cong thuc bién do song tai mot diém bat ki, tim gia tri 1on nhét va nho nhat
cua bién do.
Vi tri cue tiéu giao thoa

cos[% —® +”(d2_d1)j
2 A

Taco 4, =2a >0

s - d,—d - d,—d
Dau bang xay ra khi cos(% ([)2+7Z(2/1 1)j:0<:>¢)‘2(p2+”(2/l 1):£+k7r,keZ

od—-d=|k+i]1+2=% ke,
2 2 2

Nhu vay, vi tri cuc tiéu giao thoa dugc xac dinh thong qua

dz—dlz(k+lji+u/1,kez.
2 2

Vi tri cuc dai giao thoa

cos((o1 ;¢2 + z(d, _dl)J

Tacod A4, =2a 7

<2a

Au b - d,—d - d,—d
Dau bang xay ra khi |cos ? (p2+7z( 2 1) 1 cos?| & ¢z+”( 2 1) _1
2 A ) 1
- d,~d - d,—d
1 —cos> % @2_,_”( 2 1) — 0 <> sin? % (/72+”( 2 1) ~0
2 A 2 1

b =P _'_ﬂ-(dZ_dl):kﬂ. keZ
2 ) ’

=

d,—d =ki+2"% jxez.
2

Nhu véy, vi tri cuc dai giao thoa duoc xac dinh thong qua d, —d, = kA + %4, keZ.
VA

* Cach thir hai: Xét do léch pha ciia hai song tir ngudn truyén t6i diém M. Diém M bat ki dao dong véi
bién do cuc dai khi séng t6i tir 2 ngudn dén diém M (uM] va iy, ) dao dong cung pha; dao dong vdi bién
d6 cuc tiéu khi song t6i tir 2 ngudn dén diém M dao dong nguoc pha.

M.

Do léch pha gitra hai song t6i tai M (u va u, ) la

Ap=gi—a, +27r(d2—dl)

Vi tri cue tiéu giao thoa

Dé M 1a mot cyc tiéu giao thoa, thi song t6i tir 2 ngudn dén diém (uM va u, ) dao dong nguoc pha.
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Pé u, va u, dao dong nguoc pha thi Ap = +k27, tuong duong

1

27(d,-d,)
(pl—(p2+T=7r+k27r,keZ

Tic la d, - d, = [k+2j/1+¢22 Paker.
VA

Vi tri cue dai giao thoa

Pé M 1a mot cuc dai giao thoa, thi séng t6i tir 2 ngudn dén diém M (uM va u, ) dao dong cung pha.

1

Pé u, va u,, dao dong cung pha thi Ap = k27, tuong duong

M,

27(d,-d,)
O —0, +T=k27r,keZ

Tire 1a dz—dlzkm%ﬂ,kez.
T

Chuy:
- Hai nguén ¢ dinh va hai nguén cach nhau mot khoang khong ddi. Mat khac, vi tri cuc dai giao thoa

thdbaman d, —d, = kA + %ﬂ,k e Z vavi tri cuc tiéu giao thoa théa man
T

d—d=|k+ 11142 % s ken.
2 ! 2 27

Suy ra, ng vGi mot gia tri &, ta s€ ¢6 d, —d, khong doi,

%~ A hodc

- Nhu vay, theo dinh nghia duong Hypebol, tip hop cac diém M théa méan d,—d =kA+—— 5
/2

d,—d = (k ; %jz +%2;;"% déu 12 duong Hypebol.

Céc duong Hypebol nay nhan S, S, lam ti€u diém.

Hypebol cuc dai

Hypebol ung v6i d, —d, =kA+ goz d A goi 1a Hypebol cuc dai. Cac duong nét lién 1a cac duong
T

Hypebol cuc dai.

* k=0 la cuc dai bac 0 (cuc dai trung tam)
* k==1 1a cuc dai bac 1.

* k=42 la cuc dai bac 2.

* k ==+n 1a cuc dai bac n.

Hypebol cuc tiéu
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Hypebol tng v6i d, —d, = (k +%jﬂ + %Z goi 1a Hypebol cyc tiéu. Cac dudng nét dut 1a cac duong
/4

Hypebol cuc tiéu.

* k=0;—1 1a cuc tiéu thu nhat.
* k=+1;—-2 1a cyc tiéu thir hai.
* k=42;-3 1a cyc tiéu thu ba.
%

* k=+4n;—n la cuc tiéu thtr n.

Vidu

Trong trudng hop hai ngudn cung pha, cac duong Hypebol duoc md ta bang hinh vé& duéi day:

Lo
4

4.2. Truomg hop hai nguon cung pha
Truong hop hai nguén ciing pha chinh 1a truong hop tong quéat bén trén khi thay ©,—@, =m2r, véi m
nguyén.

Vi tri cure tiéu giao thoa

d,—d =[k+ljﬁ+m/1=(k+m+lj/1
2 2

d,—d =(k’+l}1,k’eZ
2

Ttc 1 tai nhitng diém c6 hi€u d, —d, bang s6 ban nguyén lan bude séng.
Vi tri cuc dai giao thoa

d,—d =kA+mA=(k+m)A

d,—d =k'Ak' eZ

Tt 1a tai nhitng diém co hiéu d,—d, bang sd nguyén lan bude song.
4.3. Truwong hop hai ngudn ngugce pha
Trudng hop hai ngudn cung pha chinh 13 trudng hop tong quat bén trén khi thay Q,—@, =nm+m2r, voi
m nguyeén.

Vi tri cue tiéu giao thoa

d —d :[k+l]/1+wl:(k+m+l)/l
2 2
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d,—d =k'Ak' e Z
Tt 1a tai nhitng diém co hiéu d,—d, bang s& nguyén lan bude song.
Vi tri cue dai giao thoa

d,—d, =ki+%mz7[/1={k+m+%ji
T

d,—d =(k’+1jﬂ,k’eZ
2

Ttrc la tai nhimg di€ém c6 hi¢u d, —d, bang s6 ban nguyén lan budc song.

IV. SONG DUNG

P ' .
i P . ¥
a) Sng toi

. el
b} Séng phin xa
1. Khai niém song phan xa
Séng do ngudn phat ra lan truyén trong moi truong khi gip vat can thi bi phan xa va truyén nguoc trd lai
theo phuong cii. Soéng truyén nguoc lai sau khi gap vat can goi 1a song phan xa.
2. Pic diém ciia séng phan xa
- Song phan xa c6 cing bién do, tan sb vi song t6i.
- Séng phan xa c6 ddu nguoc véi song toi (nguoc pha voi song toi) & diém phan xa néu dau phan xa ¢
dinh.
- Séng phan xa cting dau voi song tdi (cling pha véi song t6i) & diém phan xa néu dau phan xa tu do.
3. Khai niém vé séng dirng
- Séng dung la truong hop dac biét cua giao thoa song, trong d6 c¢d su giao thoa gitra song td1 va song
phan xa.
- Nhitng diém ting cudng 1an nhau goi 1a bung séng (nhimng diém c6 bién d6 dao dong cuc dai), nhitng
diém triét tiéu 13n nhau goi 1a nat séng (nhimg diém c6 bién d6 dao dong cuc tiéu — khong dao dong).
4. Phwong trinh song dirng
4.1. Truwong hop 1 diu dao dong nhé, 1 diu c6 dinh

il

Xét song ding trén mot soi day. Pau P cua day duogc kich thich dao dong nhoé (duoc coi 1a nit), dau con
lai Q duoc gin cb dinh. Cho dau P cua ddy dao dong lién tuc thi song t6i va séng phan xa lién tuc gip

nhau, va giao thoa vdi nhau vi chiing 1a cac song két hop.
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Goi d 1a khoang cach gitra mot diém M bat ki trén day va diém cb dinh Q. Bay gid, ta s& xét khi dau P dao

dong thi phuong trinh dao dong cua diém dugc xac dinh bai biéu thirc nao?

Pé biét duoc phuong trinh dao dong cia M, ta cin biét duoc cac phuong trinh séng truyén t6i M, sau do

tong hop lai 1a dugc phuong trinh séng tai diém M. Binh thudng, voi 16i suy nghi tu nhién ta s& gia sir

phuong trinh song tai dau dao dong P 1a u=a cos(a)t) .

Song nay truyén t6i diém M trén day, va truyén téi dau cd dinh Q. Tai dau cb dinh Q, séng bi phan xa

nguoc tro lai va song phan xa truyén dén M. Tai M 1a su giao thoa cta song tdi va song phan xa, nén ta sé

viét dugce phuong trinh séng tai M.

Gia sir khoang cach gitta PQ 1a /. Phuong trinh song tai M do ngudn P truyén dén 1a

27PM 27z(l—d)
u,, =acos| ot— 7 =acos| ot ————=

A

_ . s 27l
Phuong trinh song tai Q do nguén P truyéndén 1a u,, =a cos(wt —TEJ .

Phuong trinh séng phan xa tai Q l1a ”’Q =—a COS(@t—%) _ acos(a)t—%q-ﬂ-j

Phuong trinh song phan xa truyén t6i M 1a

, 27l 27OM 27l 27d
u,, =acos a)t—7+71'— 7 =acos a)t—7+72'——

o

Phuong trinh song tai M 1a

, 27(1-d) 27l 27d
u, =up, +uQM =acos a)t—T +acos| ot — +7 -

A 2 A 2 A A A A
2 T 27l n 2xl
=2acos| ————|.cos| wt+————|=2asin——.cos| Wt +————
2 A 2 A

Tir phuong trinh séng tai M ta suy ra mot sb két qua quan trong sau day:

* Bién d§ ciia diém M trén day cach diu ¢é dinh Q mét khoing d

. 2nd
AM =2a s1n7‘

* Pieu ki€én deé coé song dirng trén day

Vi dau P dao dong nhd, dugc coi 1a nit, nén tai dAuPco A=0.ChoM trung voi P thitacd d =1 vakhi

d6 d6 do bién do bang 0 nén
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/| 27l 27l A

0=2a sin 2 o sin 2 _ 0 27 _pp s 1=k 2
| 2 2 2

sin @‘ =2a
A

Trong d6 k =1,2,3,... Vat diéu kién dé c6 song dimg trén day véi hai dau cb dinh 14 chiéu dai day phai
bang s nguyén lan nita budc song.

* Vi tri diém bung

Taco A, =2a sin% <2a nén diém M dao dong voi bién do cuc dai khi déng thirc xay ra, tuc la
sin@=1:>cos@=0:>@=£+kﬂ =d, =i+ki= k l i
A A 2 e 4 2 2)2

Trong d6 k =1,2,3,... Luc niy, cac diém bung cach dau ¢ dinh mot khoang bang sé ban nguyén 1an nira
budc song.
* Vi tri diém nit

Taco A, =2a >0 nén diém M dao dong voi bién do cuc tiéu khi déng thirc xady ra, tuc la

. 2nmd
sin ——
A

27d

) . 2nd
sin—— il

=0=sin @=

0=

nut

kr=d . =ki.
2

Trong d6 k=1,2,3,... lic nay, cac di€m nut cadch dau co dinh mot khoang bang s6 nguyén lan nira budc
song.

4.2. Truong hop 1 diu dao dong nhé, 1 diu ty do

Thyc nghiém ching to dau ty do 13 bung séng. Séng phan xa tai dau tu do cing pha véi song toi.

Gia str khoang céch giita PQ 1a /. Phuong trinh song tai M do ngudn P truyén dén la
27 PM 2r (l —-d )
U,, =acos| ot——— |=acos| ot ————=
A A
Phuong trinh song tai Q do ngudn P truyén dén 1a Upy =a cos(a)t —Tﬁlj

Phuong trinh séng phan xa tai Q 1a u’Q =U,,=da cos(a)t —%)
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Phuong trinh song phan xa truyén t6i M 13 u

, 2l 27xQOM 27l 2nd
4, = ACOS| ot ———— =acos| ot —————
e A A A A

Phuong trinh song tai M 1a u,, =u,,, +u,,

L 2ﬂ(l—d)] ( 271 27sz
=acos wt—T +acos 601‘—7-1-72'——

27(1-d) 27l 2nd
=a| cos| ot ———— |+CcoS| Wt ——+ 7T ———
A A A

Tir phuong trinh séng tai M ta suy ra mot sb két qua quan trong sau day:

* Bién do cua diém M trén day cach dau tw do Q mot khoangd A, =2a

2xd
coOS——
A

* Pidu kién dé cé song dirng trén diy
Vi dau P dao dong nho, duge coi 14 nut, nén tai ddu P c6 A=0. Cho M tring v&i P thi ta ¢ d =1 va khi
d6 do bién do bang 0 nén

27 0T pp o= E ikt
A2 4" "2

0=2a cos% =2a

27l
COS——| => cos
A

Trong d6 k =0,1,2,3,... Ta c6 thé viét lai du6i dang l:%+k§:(2k+l)%:m% voim 1a 86 1€.

Vay diéu kién 1a chiéu dai day phai bang s6 1é 1an mot phan tu budc song.

* Vi tri diém bung

Taco A, =2a <2a nén diém M dao dong véi bién do cuc dai khi déng thirc xay ra, tc la

27d
COS——
A

cos@ =1:>sin@=0:>@=k7r:>d —ki
A A A 2

bung ~

Trong d6 k =1,2,3,... Luc nay, cac diém bung cach dau tuy do mot khoang béng sb nguyén 14n nia bude
song.

* Vi tri diém nut

Taco A, =2a >0 nén diém M dao dong véi bién do6 cuc tiéu khi dang thirc say ra, tic 1a

27zd
cOS——
A

27d

coOs——
A

PNy S R L B
ﬂ, 2 nut 2 2
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Trong d6 k=0,1,2,3,... lac nay, cac diém nut cach dau cb dinh mot khoang bﬁng s6 ban nguyén 1an ntra
budc song.

4.3. Nhan xét quan trong

Dudi ddy 1a cac nhan xét rit quan trong dé tra 10i cac cau hoi li thuyét cling nhu 1am cac bai tap lién quan
dén song dimg, ban doc nén luu ¥ ki!

Khi c6 song dung trén day, ta c6 cac nhan xét sau day:

* Nhén xét vé khoang cach giira bung va nit

- Khoang cach giita hai bung hodc hai nut lién ké 1a % Diéu nay c6 thé giai thich don gian bang cach
thay k cita céc biéu thirc d bdi m va m+1 1di lay d(m+1)—d(m) thi ta luon c6 két qua % .
N , .~ , \ A A 1N /1
- Khoang céch gitra nit va bung lién ke 1a R
o AUs A aao s A
- Khodng céch gitta nut va bung bat ki trén day 1a k e

- Khoang cach giita hai bung bat ki hodc giita hai nut bat ki trén day 1a k % .

* Nhén xét vé bién d¢ ciia cac diém trén day
- Truwong hop 2 dau cé dinh
2rd

Bién do cua diém M trén day cach dau cd dinh Q mot khoang d dugc xac dinh bé1 A, =2a sinT

e g e A
Vi khoang cach gitra cac nuat bat ki trén day 1a k; néntaco d= k5+ x trong do x la khodng céch tur nut

2+Xj
—  Z1=2a
A

dén diém M. Khi d6 ta ¢

)
S
7 N\
=

N

sin 7d =2a

. [ 27xx
sin| ——

Tir d6 suy ra, bién do cua diém M trén day trong trudng hop hai dau cb dinh c6 thé tinh duoc khi biét

27wd
cos| —

AM =2a

sin(Qﬂ+ k;r}
A

(-1) sin(z%j

:,>AM=2a

khoang cach x giita mot niit bat ki va diém M.

- Truong hop 1 dau ¢é dinh 1 dau tr do

Bién do cua diém M trén day cach dau tw do Q mot khoang d dugc xac dinh boi A, =2a
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Vi khodng cach giira cac bung bét ki trén day la k% nén ta co d = k§+ x trong d6 x 1a khoang cach tur
bung dén diém M. Khi d6 ta co

27r(k/21+xj
— 4 1=2qa
A

AM:Za =2a

Zﬂd‘
cos——| =2a|cos
A

[272xj‘
cos| ——
A

Tur do6 suy ra, bién dg ctua diém M trén day trong truong hop 1 dau ¢6 dinh, 1 dau tu do c6 thé tinh duoc

cos(zﬂ + kﬂ'j
A

el

:>AM:2a

khi biét khoang cach x gitra mot bung bat ki va diém M.

Chu y

Ngoai ra, tir biéu thirc bién d¢ ta con c6 cac nhan xét sau day:
- Bién d6 cua bung 1a 2a

- Bé rong cua bung 13 4a

* Nhan xét vé pha ciia cac diém trén day

- Céc diém nam trong ciing mot bé song thi ludn dao dong cung pha.
Chtng minh:

Xét trudng hop hai dau cb dinh.

Xét tit ca cac diém thudc mot bo song cach dau cd dinh mot khoang d véi
A A

n—<d<m+1)—
2 2

d ( r 27zzj
.COS at+5——

O day n=0,1,2,...(n = 0 Gmg voi bo song thir nhit tinh tir dau cd dinh, n = 1 1a b6 séng thit hai, ...). Vi

u =2asin

mdi diém cach dau ¢ dinh mot khoang d, n i <d <(n+ l)ithi cO phuong trinh dao dong la:

d ( r 27:1]
.COS ax+5——

u =2asin

£ o - . A A ,
Néu n chan thi voi moi n5<d <(n +1)5, tacd nr<d <(n+D)rx

. I~ A | \ | 0y . , ., 2rd A P Y , A
Vi n chan nén dua vao dudng tron lugng giac trong Toéan hoc, ta c6 goc Tthu(_)c goc phan tu thur nhat

e e, . 2md et e 4.z N Y, 17)
va thir hai, khi d6 sin > (. Ttrc 1a véi moi diém thude bd séng déu cod sin

> 0, c6 nghia la pha

ctia cac diém do déu la [a)t +%—%} , suy ra chung luon cung pha.
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Néu n 1¢é thi ta c6 gbe %thu@c g6c phan tu thir ba va thir tu, khi do khi d6 sin% < 0. Tirc 12 véi moi

diém thudc bo song déu co sin%< 0, c6 nghia 14 pha cia cac diém d6 déu la (at +%—%+ 72'], suy
ra chiing luén cung pha.

Trong truong hop 1 dau 1a nat, 1 ddu 13 bung, ta 1ap luan va chirmg minh twong tu nhu trén, xin danh cho
cac ban doc.

Nhu vy, ta di c6 diéu phai chig minh.

Nhan xét

Véi cach ching minh nhu bén, ta hoan toan ¢ thé chimg minh duogc cac nhan xét tiép theo day.

- Cac diém nam trong 2 bo lién ké ludn dao déng ngugc pha.

- Cac diém ddi xtmg nhau qua bung thi luén cing pha. Tirc 12 néu séng dimg trén day c6 n bo séng, ta danh
s6 1,2,3,..., n cho cic bo song thi cac bo ¢ sb chan s& cuing pha v6i nhau, cac bo ¢ sb 1é s& cung pha véi
nhau.

- Céc diém dbi xting nhau qua mét nut thi ludén dao dong nguoc pha. Vi duy, cac diém thudc 2 bod song lién

ké s& dao dong nguoc pha véi nhau.

* Nhan xét vé van dé day dudi thang
Day dudi thing khi tit ca cac diém trén day c6 li d6 dao dongu =0
Khoang thoi gian giira hai 1an lién tiép soi day dudi thing 1a khoang thoi gian vét di tir u = 0 dén bién roi

tré vé u = 0, hét thoi gian T/2.
Khoang thoi gian giitta n 1an lién tiép soi ddy dudi thang 1a (n — I)TE

* Nhan xét ve toc do truyén am va van toc dao dong

Can phén biét giira khai niém toc do truyén séng va van téc dao dong cia mot phan tir trén day.
A A A r ’ . o . ﬂ \ A A A 5 A A 5 A A \ \
Toc dd truyén song dugc xac dinh béi v = 7Tcon van toc dao dong ctia mot phan tir trén day la dao ham

cta li d6 dao dong cua phan tir do.

V.SONG AM

1. Khai ni¢m

- Soéng am la nhitng séng co hoc lan truyén trong mdi trudng ran, 1ong, khi,. ..

- Mot vat dao dong phat ra 4m goi 1a ngudén 4m. Tan sd ciia 4m phét ra bang tan s6 dao dong ciia ngudn
am.

- Am nghe dugc 1a nhitng 4m c6 tac dung lam cho mang nhi trong tai ta dao dong, gdy ra cam giac am.
Nguoi ta con dung thudt ngit am thanh dé chi am ma ta nghe duoc.

- Song am khéng truyén duoc trong chan khong.

Chu y
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- Trong chat khi va chat 1éng, song am la song doc vi trong cac chat nay luc dan hoi chi xuat hién khi c6
bién dang nén, dan.
- Trong chat ran, song am gom ca song ngang va soéng doc, vi lyc dan hoi xuat hién ca khi ¢ bién dang 1éch

va bién dang nén, dan.

2. Nhirng dac trung vat li ciia am

2.1. Tén s6 4m

Tan s6 am 14 tan s6 dao dong clia Am ma tai ngudi binh thudng c6 gidi han trong khoang tir 16 Hz dén
20.000 Hz.

2.2. Toc d6 truyén 4m

- Toc @6 truyén am phu thudc vao tinh dan hdi, mat do phﬁn tr va nhi¢t do cua moi trudng.

- Toc dg truyén am gidm dan trong cac mai truong ran, long, khi.

STUDY TIP

- Voi, chim, bo cau, ...co6 thé “nghe” dugc ha am.

- Doi, cho, cé heo, ... c6 thé “nghe” dugc si€u am.

2.3. Nang lwgng am
Song am mang theo nang luong ti I¢ voi binh phuong bién do.
2.4. Cuong d§ am

Cuong d6 am I tai mot diém 1a dai luong do bang lugng ning lwong ma séng am tai qua mot don vi dién
’ - g R r A ) e A r A . oo P
tich dat tai diém do, vudng goc voi phuong truyén song mdt don vi thoi gian: [ = 5

Don vi cudng do 4m 1a W/ m® hodc J/(s.mz)
2.5. Mikrc cwrong do am

La dai lugng Vat li xac dinh boi L = lgIL

0
z
1

0

Pon vi: Ben (B).1B = 10dB (dé xi ben). L =101g

1, 1a cuong d6 am chuén, 1, =10""W/m’.

3. Nhirng dic trung sinh ly ctia am

3.1. Bj cao

Do cao cua am la déc trung sinh i phu thude vao tan s6 cua am, am coO tan s6 cang 16n nghe cang cao, am
¢6 tan s cang nho nghe cang tram.

3.2.bj to

- P to cia Am 1a mot khai niém noéi vé dic trung sinh li ciia am gén lién voi dic trung vat 1i muc cuong
do am.

- B¢ to ciia &m phu thudc vao cuong dé am, mic cuong do am va tan so cia am.
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3.3. Am sic

- Céc nhac cu khac nhau phét ra 4am c6 cting mot d6 cao nhung tai ta c6 thé phan biét dwgc am cua ting
nhac cy, do6 1a vi chung c6 am sac khac nhau.

-Amco cung mdt do cao do cac nhac cu khac nhau phéat ra c6 cung mot chu ki nhung dd thi dao dong cua
chung c6 dang khac nhau.

- Vay, am sic 1a mot déc trung sinh 1i ctia 4m, gitp ta phan biét am do cac nguén khéc nhau phat ra. Am

sdc co6 lién quan mat thiét véi do thi dao dong am.

Chu y

Khong thé lay mirc cuong do am lam so do dd to cia am dugc
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B. CAC DANG BAI TAP VA PHUONG PHAP GIAI

Kién thirc vé song co dd duoc trinh bay rat chi tiét va cu thé & trong phan 1i thuyét. Dudi day 1a cac vi du
cu thé minh hoa, duoc phan theo dang. Mdi dang s& c6 phuong phap lam cuy thé.

DANG L. BAI TAP PAI CUONG SONG CO

Vi du 1: : Mot séng ngang c6 biéu thire truyén song trén phuong x lau =3cos(100nt —x)(cm) , trong d6
x tinh bang mét, t tinh bang gidy. Ti sb giira tc do truyén song va téc do cuc dai ctia phan tir vat chat moi
truong la:
A.3 B. (3n)" C. 3" D. 2n
Loi gidi

.2 LR T A \ 21X
Biéu thirc tong quat cia song truyén trén truc Ox 1a u =acos (mt — Tj

Doi chiéu véi bicu thirc song & dé baiu =3cos(100nt —x ) ta ¢6

2ﬂzx A=27
Ao P50
o=100% N

Van tbc truyén song v =Af =100m(cm/s)
Téc d¢ cuc dai ciia phan tit vat chat cia méi truong 1a u,, =300x(cm/s)

Suy ra ti so gitta toc d0 truyén séng va toc do cuc dai cia phan to vat chat moéi truong la

v 100n 1 3

u. "~ 300m 3

max

Pap an C
Vi du 2: Song doc trén mot soi day dai 1i twong véi tin sé 50Hz, véan tde song 1a 200cm/s, bién do song 1a
4cm. Tim khoang cach 16n nhét gitra 2 diém A, B. Biét A, B nam trén so1 day, khi chua c6 song lan luot
cach ngudn mot khoang 1a 20cm va 42 cm.
A. 32 cm. B. 14 cm. C.30 cm. D. 22 cm.

Loi giai

Budc song A = % =4cm

D6 léch pha giira hai phan tr A va B la: AP, ;= 275% =1ln
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Vay u,;u, dao dong ngugc pha. Do d6, khoang cach AB 16n nhat khi A & bién 4m va B ¢ bién duong
d . =22+2a=30cm

Pap an C
Vi du 3: Mot song co truyén doc theo mdt soi day dan hi rat dai véi bién dd 6mm. Tai mot thoi diém,
hai phan tir trén day cung léch khoi vi tri cAn bang 3mm, chuyén dong nguoc chiéu va cach nhau mot
khoang ngin nhét 1a 8 cm (tinh theo phuong truyén song). Goi & 1a ti s6 cua tbe do dao dong cuc dai cua
mot phan tir trén day voi toc do truyén séng, & gan gia tri ndo nhit sau day?

A. 0,105. B. 0,179. C. 0,079. D. 0,314.

Loi giai

. A 5 A A \ A I . 5 A M 1 A A A A
- Hai phan tir trén day cung 1éch khéi vi tri can bang 3mm = EA’ chuyén dong nguoc chiéu nhau, nén

dira vao dudng tron ta suy ra hai phan tir ndy dao dong léch pha nhau goc 2%[

- Goi khoang cach giira hai phan tir trén day 1a d, thi d6 léch pha cua hai phan tir nay xac dinh boi

A +k27w
P57

- Vi hai phén tir nay cach nhau mot khoang ngan nhat 1a 8 cmnénk =0, suy ra A = % =24cm

3
- Ti sO cua toc do0 dao dong cuc dai cua mot phan tor trén day véi toc dd truyén soéng la:

_ A  2nA  2mA
A Tv

) =0,157

Pap an B
1. Bai toan su truyén song
Phuong phap chung
- Muén biét duoc diém N dang di 1én hay di xudng, ta phai biét duoc chiéu truyén song. Sau dé dua vao
diém bung va diém can bang gn N nhét va dudng tron, ta s& xac dinh duoc diém N dang di 1én hay di

xuong.
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- Pé xac dinh dugc chiéu truyén song thi tuor dir kién diém M dang di 1€n vi tri can bﬁng va hinh v¢, ta
ding duong tron xac dinh diém bung va diém cén bang gin M nhat xem diém nao sém pha hon, tir d6 suy

ra chiéu truyén song.

—

Dé hiéu phuong phap lam bai bai toan su truyén song, ta xét vi du cu thé sau day
Vi du 4: Mot song truyén theo phuong AB. Tai mot thoi diém nao d6, hinh dang song dugc biéu dién trén

hinh veé.

M

Biét rang diém M dang di Ién vi tri can bang. Khi d6 diém N dang chuyén dong nhu thé nao?

A. Pang di 1én. B. Pang nim yén.
C. Khong du diéu kién dé xac dinh D. Dang di xudng.
Loi giai

- Tim chiéu truyén séng:

— \ \
o I d /\
" 7 \'«_.‘ r
P 3 N 5
M

+ Dya vao hinh v, ta thdy diém M dang & vi tri ¢6 li d6 4m va dang di vé vi tri can bang, do d6 diém M
thudc goc phan tu thi 3 trén dudng tron.

+ Tir dudng tron va dua vao chiéu duong cua dudng tron (chiéu dwong 1a chidu ngugc chiéu kim dong
hd) ta suy ra Q sém pha hon P (Q quét trudc nén Q sém pha hon), tirc 13 séng truyén tir B dén A.

- X4c dinh diém N dang di 1én hay di xuéng?

Trang 3



Vi song truyén tir B dén A nén diém bién gan N nhat 1a diém X s& sém pha hon diém can bang gin N
nhét 14 diém Y. Do d6, dua theo chiéu duong luong giac ctia duong tron thi diém N phai thudc goc phan
tu thr tu. Do vay, diém N dang di Ién.

Pap an A
Nhan xét: Dé xac dinh chiéu truyén séng thi ta 1am theo phwong phap nhu trén. Sau khi xac dinh duoc
chiéu truyén song, dé xac dinh xem mot diém dang di 1én hay di xudng, thi ngoai cach da trinh bay bén
trén, ta co cach khac nhanh hon sau: Vi song truyén tir B sang A nén hinh anh séng dich sang trai nhu

hinh veé.

e
Ttr hinh v& ta thiy ngay diém N dang di 1én.

2. Bai toan lién quan dén d¢ 1éch pha cuia hai phan tir méi truong

Vi du 5: Cho ngudn phét séng co hoc dao dong diéu hoa véi phuong trinhu = A cos(wt+¢) . Xét hai
diém M va N nam trén cing mot phuong truyén song. Goi diém M cach ngudén mot doan dw, diém N cach
nguén mot doan dn. Xac dinh do 1éch pha gitra hai diém M va N.

i
2

o M N
Loi giai
Phuong trinh song tai diém M va N cach ngudn nhitng khoang dw va dx 1a

2nd,, 2nd, j
A

uM:Acos(wtﬂp— j;uN:Acos(oo‘H(p—

Do 1éch pha gitra hai diém M va N [a

2nd ond ) 2m(dy-d,,)
AQ =| ot +o——" |~ ot+p—— |= N_M
R e A e R

2nAd

D6 16n 1éch pha giira hai diém M va N 1a: Ag =

Trong d6 Ad 1a khoang cach giira hai diém M va N.
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Vi du 6: Mot séng co hoc lan truyén trén mit thoang chit 10ng ndm ngang véi tan sé 10Hz, toc d6 truyén
song 1,2 m/s. Hai diém M, N thudc mit thoang, trén cing mot phuong truyén séng, cach nhau 26 cm (M
nam gan ngudn séng hon). Tai thoi diém t, diém N ha xudng thap nhat. Khoang thoi gian ngin nhat sau
diém M ha xudng thap nhét 1a:
11 1 1 1
A. E(S) B. 5(5) C. E(s) D. E(S)
Loi gidi
- Xac dinh d0 1éch pha gitta M va N.

Budc song A = % =0,12m = 12cm D9 16n 1éch pha giira hai diém M va N 1a

2rAd 2726 i
= = =4n+—
A 12 3

A@

\ N X )y ; A -2 A . 94 , T
Vi M nam gan ngudn song hon, nén di€ém M dao dong sém pha hon diem N gbc 3
- Dung dudng tron suy ra két qua bai toan.

+ Tai thoi diém t, diém N ha xudng thap nhét tirc 13 dang & bién 4m. Vi M sém pha hon N goc g nén dya

\ \ 2\ . \ . <R <R . . ’ A «A
vao dudng tron ta suy ra tai thoi diém t diém M di qua vi tri u = Y theo chiéu duong.
+ Dua vao dudng tron, sau thoi diém t @& M ha xudng thap nhét (& bién am) thi goc quét duogc trén dudng

\ ’ r.: oo < A LR A A A AL A \
tron g véi thoi gian ngdn nhat M di tru = Y theo chiéu duong dén bién am la:

3 3 6 o6f 12
Pap an D
Phuong phap chung

- Xéc dinh d6 I¢ch pha gitra diém M va diém N. Xéc dinh xem diém nao sém pha hon.

- Ttr duong tron suy ra két qua bai toan.
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Vi du 7: Mot dao dong lan truyén trong méi truong lién tuc tir diém M dén diém N cach M mdt doan
%(cm) . Séng truyén véi bién do A khong doi. Biét phuong trinh song tai M c6 dang u,, =3cos 27t (um
tinh bang cm, t tinh bang gidy). Vao thoi diém t; tbc d6 dao dong cua phan tir M 1a 67 (cmy/s) thi tbe do
dao dong cua phan tir N 1a
A. 37 (cm/s) B. 0,57 (cm/s) C. 4n (cm/s) D. 67 (cm/s)
Loi giai
Céach 1: Ta s€ giai bai toan nay theo phuong phap da trinh bay ¢ vi du trude.

- Xéc dinh d6 I¢ch pha gitrta M va N.

anad 2"y o

Do 16n goc 1éch pha gitta M va N 1a Ao = K =4n +?

Vi song truyén tir M dén N nén M sém pha hon N gbc 23_7:

- Dung dudng tron suy ra két qua bai toan.

A M

Bai todn hoi lién quan dén van toc nén ta s€ dung duong tron cua van toc. Bién do van toc la

v, =3.2n=6ncm/s
Dua vao dudng tron, ta co tai thoi diém t; thi vy, dang ¢ bién. Gid su ¢ bién duong.

\ . L2 \ \ . 1 \ < LA A 1
Vi M s6m pha hon N goc 3 nén tir duong tron ta c6 v, = —EVO =—-3n vadang tang. Do do toc do luc

nay la 3w cm/s.
Cach 2: Phuong trinh song tai N:

uy = 3005(211‘[ _2_Tfﬂj = 3005(211‘[ _14_nj = 3cos[2nt—2—nj
A3 3 3

Van tc ctia phan tir M, N 1a

Vy =u,, =—67msin2mt

vV, =u, =—67sin 27tt—2—Tc =-6 sin2nt.cosﬁ—c052nt.sin2—n =3msin 27t
NN 3 3 3

Khi téc d§ ciia M:|v,,| =6m(cm/s) thi |sin(2nt)| =1
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Khi d6 toc do ctia N|v|=3n[sin(2nt) =3 (cm/s)

Pap an A
3. Bai toan tim sb diém dao dong I¢éch pha so véi mot diém nao do
3.1. Phuong phép
Xét mot song truyén tr diém O. Bai toan dit ra 1a tim sd diém dao dong 1éch pha véi mot diém nao dé
trén doan MN bt ki.
- Gia st 1 diém P bét ki cach nguén O mét doan d, thudc MN 1a diém thoa man yéu cau bai toan.
- Xac dinh diéu kién dé diém P 1éch pha so v6i diém dé bai yéu cau dua vao cong thirc tinh d6 1éch pha.
Tu do6 tinh dugce d theo k, voi k nguyén.
- Cho P chay trén MN s& tim dugc khoang chay cua d, tir 6 tim dugc khoang chay cua k. Sé gia tri cua k
chinh 13 s6 diém thoa man yéu cau bai toan.
Chuy
Néu tir O ta ha duong vudng goc xudng MN ma chan dudng vudng goc thude trong doan MN (goi chan
duong vudng goc do6 1a H) thi ta s& tim s6 diém trén doan MH va sb diém trén doan HN roi cong lai.

Trong truong hop nay tuyét doi khong cho P chay trén MN dé suy ra khoang chay cua d.

3.2. Vi du minh hoa
Vi du 1: Mot ngudn O phat song co dao dong theo phuong trinh: u = 2cos(20n+§j (trong do6 u tinh

theo mm, t tinh theo s) séng truyén theo dudng thing Ox véi toc do khong d6i 1 m/s. M 1a mot diém trén

duong truyén cach O mot khoang 42,5 cm. Trong khoang tir O dén M c6 bao nhiéu diém dao dong léch
T L. A
pha 5 vO1 nguon?

A.9 B.4 C.5 D. 8
Loi giai
Budc song A = 100 =10cm
10
Xét mot diém P bat ki cach ngué)n mot khoang d va thugc OM.

Dé didm P dao dong léch pha % 50 v6i ngudn thiZT“d=2+k2n@ d=%+kx=%+10k=%=10k

Cho P chay trong khoang O dén M, ta co: 0<d < 42,5=0 <%+10k <42,5=-0,0833<k <4,167

Vi k nguyén, ta c6 5 gia tri thoa man bat phuong trinh trén.

Pap an C
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Vi du 2: Mot ngudn phat song dao dong didu hoa tao ra séng tron ddng tdm O truyén trén mit nude véi
budc song A. Hai diém M va N thudc mit nude, nam trén hai phuong truyén séng ma cac phan tir nude
dao dong. Biét OM = 84; ON = 12X va OM vudng goc ON. Trén doan MN, sb diém ma phan tir nu6e dao

dong nguoc pha véi dao dong ciia ngudn O 1a:

A.5 B. 6 C.7 D. 4
Loi gidi
Gia st diém P thudc doan MN, cach O mét khoang d, c6 do 1éch pha so véi nguén la Ap= 2Tnd
. 3 2k +1
Deé tai P nguoc pha véi nguon thi Ag = 2}de =(2k+)n=>d= uk
Goi H 1a hinh chiéu cta O xuéng MN. Khi d6 ta c6—— = 1 —+ 1 — = OH = 6,66\
OH" OM"~ ON

2k +1
Trén doan MH ta c6 OHSdSOM:>6,66XS(—2)XSSX:>6,16SkS7,5

Vay trén MH ¢6 1 diém thoa man.

2k +1
Trén doan NH ta co OHSdSON:>6,66%3%%312%:6,16£k£11,5

Vay trén doan NH c6 5 di€m thoa man.
Tong cong cd 6 diém thoa man yéu cau bai toan.

Pap an B

STUDY TIP

Bai nay hoc sinh hay lam nham bang viéc cho P chay trong doan MN rdi suy ra khoang chay cua d. Tc 1a
OM <d<ON
Néu dung biéu thirc trén thi ta chi tim duoc 4 diém. Sai 1am, boi vi OM khong phai 1a gia tri nho nhét cua

d, ma doan hinh chiéu vuéng goc OH méi 14 gia tri nho nhét cia d.
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II. BAI TAP GIAO THOA

1. Bai toan dai cuong giao thoa soéng

1.1. Phuong phap

Dbi voi nhitng bai toan dai cuong vé giao thoa séng, ta cin nhd va nim chic nhitng 1i thuyét da duoc
trinh bay rat chi tiét & muc li thuyét. Sau day ta di vao nhiing vi du cu thé.

1.2. Vi du minh hoa

Vi du 1: Hai nguon két hop A va B dao dong trén miat nuéc theo cic phuong trinh

u, :2cos(100nt+§j(cm);u2 =2co0s100nt(cm) Khi d6 trén mat nudc, tao ra mot hé théng van giao

thoa. Quan sat cho thdy, van bac k di qua diém P c6 hiéu so PA—PB=5(cm) va van béc (k + 1) (cung
loai voi van bac k) di qua diém P' ¢6 hiéu s6 P'A—P'B= 9(Cm) Tim tbc do truyén song trén mit nudc?

Céc van noi trén 1a van cuc dai hay cuc tiéu?
A. 150 cm/s, cuc tiéu. B. 180 cm/s, cuc tiéu, C. 250 cm/s, cuc dai. D. 200 cm/s, cuc dai.
Loi giai

P P

= + Ll

A B

bat PA=d;PB=d,;P'A=d,;P'B=d,

Uy = ZCOS(IOO‘M +E— 2d, j
2

Phuong trinh song truyén tir Sy va S, truyén toi P
2nd,
u,,, =2cos| 100wt - k

2n(d, —d
D¢ 1éch pha cua u,,,;u,, la:Ap= 2nd, _m_2md, n(d, 2)—&

A 2 A A 2

, . 2n(d, —d

Diém P dao dong véi bién do cuc tiéu néu A = y—g =(2k+1)n(keZ)
3
4, ~d, :(k+zjx:5(cm)(1)
— 3

d —d, = [k+1+zjk =9cm(2)
Tir (1) va (2) ta c6 A = dem
Khi d6: k = 0,5 = P khong thé 1a diém cuc tiéu.

, 2n(d, —d
Diém P dao dong véi bién do cuc dai khi Ap = y —g =2kn(k e Z)
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4, ~d, =(k+ij}»=5(cm)(1)
d, —d, z(k+1+%j7»:9cm(2)

Tu (1) va (2) nén A =4cm
Khi d6: k =1 = P 1a diém cuc dai, suy ra P' cling 1a diém cuc dai.
Tbc d6 truyén song 1a v =Af =200cm/s

Pap an D
Vi du 2: Hai ngudn két hop A, B cach nhau 45mm & trén mit thoang chét long dao dong theo phuong
trinhu, =u, = 2cos100nt(mm) . Trén mat thoang chét long c6 hai diém M va M' & cung mdt phia cua
dudng trung truc cia AB thoa min: MA - MB = 15mm va M'A - M'B = 35mm. Hai diém dé déu nam trén
cac van giao thoa ciing loai va giita chung chi c6 mot van loai 6. Van tdc truyén song trén mat chat 1ong
la:

A. 0,5 cm/s. B. 0,5 m/s. C. 1,5m/s. D. 0,25 m/s.

Loi giai

Gia st M va M' thudc van cuc dai. Néu M 1a van cuc dai bac k thi M' s€ 1a van cuc dai bac k + 2 vi gitra
M va M' ¢6 mét van cung loai, ture 1a c6 mdt van cuc dai.

MA - MB =15mm = ki (k+2)x 35

= < k=15
MA'-MB'=35mm = (k+2)A ki

Khi do6 {

Vi k khong phai s6 nguyén nén M va M' khong phai 1a cuc dai.
Gid sir M, M' thude vén cyc tiéu. Khi do

(2k+1)1
MA -MB =15mm =-——/=
2k+5 7
= =—=k=1
[2(k+2)+1]x 2k+1 3

MA -MB =35mm =

Vay M, M' thudc van cuc tiéu thir 2 va thir 4. (Néu ban doc khong 1, doc lai phan 1i thuyét). Ta suy ra:

(2k+1)A

MA -MB=15mm = =>A=10mm=v=Af =500mm/s=0,5m/s
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Pap an B
Vi du 3: Hai ngudn song két hop trén miat thoang chat long dao dong theo phuong
trinhu, =u; =4cosl0Ontmm . Coi bién do song khong dbi, tbe do truyén song v = 15cm/s. Hai diém M,
M; cung nam trén mot elip nhan A, B lam tiéu diém co AM, -BM, =1lcm; AM, —-BM, =3,5cm . Tai thoi
diém Ii do ctia M; 1a 3 mm thi Ii do ctia M tai thoi diém d6 1a

A. 3 mm. B. -3 mm. C. —/3mm D. —3+/3m
Loi giai
Budc song A = A 5 =3cm
f 5

Phuong trinh dao déng tai 1 diém nam trén mit nudc cach 2 ngudn khoang di, d» 1a

u =2acos n(ﬁJ cos(wt—nd‘;dz]
A A

Tu doé ta c6 phuong trinh song tai M 1a

AM, —-BM, AM, +BM,
u = 2a cosmt| ——— [cos| ot —m————
M A A

1 AM1+BM1 AM1+BM1
=2acosT E cos wt—n# =acos wt—nT

Phuong trinh song tai M 1a

AM, —BM, AM, +BM,
uy, =2acosm — cos (Dt—n#

AM, + BM AM, + BM
=2a cosn(%) cos(mt - n%) =—3a cos(cot - n%)

Vi M va Ma cung nam trén elip nhan A, B lam ti€u diém nén ta co

u
AM, +BM, =AM, +BM, Tirdé taco—==—3=u, =-33
Uy

Pap an D
Vi du 4: Cho hai ngudn song két hop O1; Oz dao dong ddng pha trén bé mat chat long, bién do ctia mdi

A ‘~ A A . < A A A M A 7L 3
nguoén a, =a, =a . Gilt nguyén nguon Oy, tinh tién ngudn O: trén doan thang O1, O; mot doan x = 3 thi
tai vi tri trung diém ban dau cua doan O1; O s& dao dong véi bién do bﬁng bao nhiéu?

A.a B. 23 C. a2 D. #
Loi giai
Céch 1: Goi I 1a trung diém O; va Ox.

Ban dau khi chua tinh tién ngudn, hiéu khoang cach tir 2 ngudn dén diém I bang 0.
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[ s A A A M A }\4 1 r A 5 ’ <\ A A
Khi tinh tién nguén O; trén doan thang 010> mot doan x = 3 thi ta c6 hiéu khoang céach tir 2 nguén dén

diém I 1a: |d2—d1|:%

Vi 2 ngudn cung pha nén phuong trinh séng tai diém I 1a

d, —-d -
u, =acos (Dt—zn—d1 +acos (ot—znd2 =2acos M cos (ot—M
A A A A
A
cos[—n((12 _dl)J 3
A

Céch 2: Tudng tuong cit ngang bé mat chat 1ong trén dudng di qua hai ngudn 010; thi hinh anh song

Bién d¢ dao dong cualla: A, =2a =2a|cosT

T
=2acos—=a
3

giao thoa quan sat duoc luc d6 s& tvong tu nhu song dimg trén soi ddy. Vi vay ta c6 thé sir dung cac két

qua ctia song dirng dé 4p dung giai bai toan nay.

Khi nguén O> tinh tién mot doan la I thi trung diém cta 0,0, s& tinh tién mot doan % = %
A < A 1 r < A A A \ 1 7\‘
Nhu vay trung diém méi cach trung diém ban dau mot doan 1a 5= o
Piém I; cach diémnut1a : x = A2 = 3
4 6 12

Do hai nguon dao dong dong pha nén tai trung diém moéi s& dao dong véi bién do A, = 2a

2n£
A, sinz%‘ =1A, sin—12 Ao a

Bién d¢ dao dong tai diém I; la: A, = S 5

Pap an A

Vi du 5: Cho hai ngudn séng két hop O1; Oz dao dong nguoc pha trén bé mat chat 1ong, bién do cia mdi
A ‘~ A A . < A A A 2 A }\4 \ .
nguodn a, =a, =a Gilt nguyén nguodn Oy, tinh tién ngudn O; trén doan thang O;02 mot doanx = 3 thi tai

vi tri trung diém ban dau cta doan 0,03 s& dao dong véi bién do br:ing bao nhiéu?

A.a B. a3 C. a2 D. #

Loi giai
Cach 1:
Goi I 1a trung diém O; va O,.

Ban dau khi chua tinh tién nguén, hiéu khoang céach tir 2 nguén dén diém I bﬁng 0.
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[ s A A A < A }\4 1 ’ A 5 ’ <\ A A
Khi tinh tién nguén O trén doan thang 0102 mot doanx = Ethl ta c6 hiéu khoang céach tir 2 nguén dén

diém I 1a:|d, —d, | =%

Vi 2 ngudn nguoc pha nén phuong trinh song tai diém I 1a

d,-d d, +d
u, :acos(wt—zid1 +n)+acos(wt—%):Zacos[n(le)+g]cos[mt—M+£j

A 2

Bién do dao dong cua I 1a
cos —n(d2 _dl) I
A 2

A
3

a3

A =2a

T T
CoS| —+—
[3 2)

=2a|cos 7t—+E =2a
A2

Cach 2: Khi nguén O; tinh tién mot doan 14 x thi trung diém cua 0105 s& tinh tién mot doan lé% = %

A X e 2 A 1A
Nhu vay trung diém méi cach trung diém ban dau mot doan laE = A
Do hai ngudn dao dong nguoc pha nén tai trung diém méi c6 bién d6 bang 0
Ttr hinh v& suy ra diém I;, cach diém nut lax = %

21 A
. . .2 ) 6l A3
Biéndd tailla: A, =|A, sin = = A, sin 6 :O—I: 3
A A 2
Pap an B

Vi du 6: O mit nuéc c6 hai ngudn két hop dat tai hai diém A va B, dao dong cung pha theo phuong thang
dung, phat ra hai song c6 budc song A. Trén AB ¢6 9 vi tri ma & d6 cac phan tir nuéc dao dong voi bién
dd cuc dai. C va D 1a hai diém & mit nude sao cho ABCD 13 hinh vuong. M 1a mot diém thudc canh CD
va ndm trén van cuc dai giao thoa bac nhit (MA - MB = 1). Biét phan tir tai M dao dong ngugc pha véi
cac ngudn. Do dai doan AB gan nhit véi gia tri nao sau day?

A. 4,6\ B. 4,4\ C.4,7n D. 4,3A

Loi giai
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+ Trong hinh vudéng AB = CD = AD = BC = a, goi H 14 hinh chiéu ciia M 1én AB
+ Do trén AB ¢6 9 vi tri ma phén tu nudc dao dong voi bién do cuc dai nén 4L < AB < 57»(*)

+ M la diém dao dong cuc dai va nguoc pha véi ngudn

{MA—MB:nx

= ;n,m e N va chung khac tinh chan 1¢
MA +MB =mA

+ Theo gia thiét n =1 nén m s& 1a 1 s ty nhién chin (1)
+ Theo tinh chat tam gidc wvudng, ta cO canh huyén 13 canh 16n nhat nén

MA +MB>AH+HB=2.AB>8\

+ Hon ntra:

MA+MB< [2(MA® +MB?) = [2(2a® + MD* + MC?) <\/2[2a2 +(MC+MD)’ | =av/6 <561

MA +MB=10A

Tir do suy ra8h < MA + MB < 5764 Két hop véi (1)=>
i ve opvéi (D) {MA+MB:12X

MA-MB=A MA =5,5L
- THI: =
MA + MB =10A MB = 4,5\

—a=AB=AH+HB=vMA>—-MH> +VMB> - MH? =4/5,5°A> —a’ +/4,5)* —a
Gidi ra ta dugca = AB=4,376\ (thoa man (*))

MA-MB=A MA = 6,5\
- TH2: =
MA + MB=12A MB = 5,51

—a=AB=AH+HB=vMA> - MH” +/MB? ~MH? =/6,5°A> —a® +4/5,51> —a
Giai ra ta dugc a = AB=5,29A (loai).
Vay AB =4,736A

Dap an B
2. Bai toan diém dao dong v6i bién do cuc dai (cuc tiéu) hodc bién do bat ki
2.1. Phuong phap
Phuong phap chung giai bai toan tim sé diém dao dong trén mot doan MN bét ki 12 phuong phap chan k.
Phuong phap nay nhu sau:
- TH1: V6i hai diém M va N nam cung phia so v6i dudng thiang ndi hai ngudn
+ Gia st 1 diém P bat ki thuoc MN thoa min yéu cau bai toan (la diém cuc dai hodc cuc tiéu), cach hai
ngudn doan di va da.
+ Tinh hiéu khoang cach tir hai ngudn dén diém d6.
Tinh bang cach: Tinh d6 1éch pha cta hai song truyén tir hai ngudn dén diém d6. Piém d6 dao dong véi
bién do cuc dai khi d§ léch pha la k2w, dao dong véi bién do cuc tiéu khi do 1éch pha la m+k2mn

voik € Z . Tr @6 suy ra dugc hi¢u khoang cach d» — d; theo k.
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+ Cho P chay trong MN ta s€ tim dugc d» — di chay trong khodng nao, tir d6 suy ra k chay trong khoang
nao. S6 gia tri cua k chinh 1a s6 diém dao dong véi bién do cuc dai hodc cuc tiéu can tinh.

- TH2: V6i hai diém M va N nam khac phia so voi duong thang néi hai nguon

Luc ndy, MN sé& cit duong thang ndi hai ngudn. Gia st MN cat dudng thang nbi hai ngudn tai Q. Ta s&
tim s6 diém dao dong cuc dai hoac cuc tiéu trén tirng doan MQ, QN theo truong hop 1, sau d6 cong lai.

Ta qua cac vi du cy thé dé hiéu rd phwong phap hon.

STUDY TIP

Néu doan MN ¢6 diém M hodc diém N hodc ca hai diém la nguén, thi khi cho P chay dé tim khoang cua k,

ta khong ldy du bang khi diém d6 1a ngudn.

2.2. Vi du minh hoa
Vi du 1: Trén mit nudc c6 hai ngudn séng nudc gidng nhau cach nhau AB = 8 (cm). Song truyén trén
mit nude co bude song 1,2 (cm). S6 duong cuc dai di qua doan thang ndi hai ngudn 1a:
A. 11 B. 12 C.13 D. 14
Loi gidi
Bai toan nay 1a mot bai toan rat co ban. Do A, B dao dong cing pha nén sé duong cuc dai di qua AB thoa

—-AB AB

man: <k<—
A

bé tim s6 duong dao dong véi bién do cuc dai di qua AB thi ta s€ tim s6 di€ém dao dong vdi bién do cuc
dai trén AB, vi ung voi 1 diém dao dong véi bién do cuc dai s€ c6 1 dudong cuc dai di qua.

Gia st diém P nam trén AB dao dong véi bién dd cuc dai, cach ngudn A doan di va cach nguén B doan
d>. Vi hai nguon cung pha nén ta gia st phuong trinh hai nguén 1a: u, =u, =acos(wt)

Phuong trinh song tai P do hai nguon truyén toi la

( 2nd1)
u,p =acos O)t—T

( 2nd2j
Uy, =acos| ot— N

2n(d, —d
= Ap= (;)‘[—21“11 - wt—zndz :>A¢=M
A A A

275(d2 —dl)

Vi P dao dong véi bién do cuc dai nén ta cd Ap=k2n < =k2n<d, —d, =k

Bay gio cho P chay trong doan AB, chu ¥ khong 1y mut bang
Khi P tién dén A thi d, =0va d, = AB. Khi d6d, —d, = AB
Khi P tién dén A thi d, =0va d, = AB Khi d6d, —d, = -AB

—-AB AB
<k <T

T d6 ta c6—AB <d, —d, < AB két hop véid, —d, =k\ ta dugc:

Thay sé ta co %<k<%c>—6,67<k<6,67

b 3

Sd gia tri k co thé 14 +6;+5;+4;+3;+2: +1:0
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Vay c6 13 dudng cuc dai di qua doan thang ni hai ngudn.

Pap an C

Chu y

Dbi véi hoc sinh kha thi biéu thirc bén rat d& dang. Nhung ban doc dang cdm cudn sach ndy trén tay danh
cho moi ddi twong hoc sinh, vay nén t6i s& di tir ban chat, theo phuong phap bén trén dé suy ra cong thirc
d6. Chtr khong dé ban doc nhd cong thirc 1 cach may moc!

| y
1 {
il I

} 1 II ¥

Nhan xét:

Tir 10i giai ban chét van dung phuong phéap bén trén, ta ¢6 thé 1am cho bai toan hai ngudn léch pha nhau
bat ki.

Trong chuong trinh THPT, trudng hop hay gip nhit 13 hai ngudn cing pha va hai ngudn nguoc pha. Str
dung cach 1am trén, ta hoan toan c6 thé suy ra cac két qua sau:

* Néu hai ngudn cung pha thi:

- S6 dudng dao dong cuc dai di qua doan thang ndi hai ngudn 1 s6 gia tri nguyén ctia k thoa man

—-AB AB
<k<T

- S6 duong dao dong cuc tiéu di qua doan thang ndi hai ngudn 14 sd gia tri nguyén cua k théa mén
—AB 1 _AB 1
A2 A2
* Néu hai ngudn nguoc pha thi:
- S6 duong dao dong cuc dai di qua doan thang ndi hai ngudn 1a s gia tri nguyén cua k thoa man

—ABlkABl

A2 A2
- S6 dudng dao dong cuc tiéu di qua doan thing ndi hai ngudn 1a sb gia tri nguyén cua k thoa méin

—_AB<k<ﬁ

Vi du 2: Tai hai diém A, B trén mat chét 1ong cach nhau 10 (cm) c¢6 hai ngudn phat séng theo phuong
thang dimg véi cc phuong trinh: u, = 0,2 cos (50mt)cm; u, = 0,2 cos (50t +m)cm Van tdc truyén séng la
0,5 (m/s). Coi bién do song khong ddi. Xac dinh sb diém dao dong voi bién do cuc dai trén doan th'fmg
AB?

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

Loi giai
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Nhin vao phuong trinh ta thiy A, B 1 hai ngudn dao dong nguoc pha nén sé diém dao dong cuc dai 1a s6

gia tri nguyén cua k thod man: —AB 1 <k< AB 1
2 A2
10 1 10 1

TacoA=2cm. Tu do:——-—<k<—-—<-5,5<k<4,5
2 2 2 2

Vay c6 10 diém dao dong véi bién do cuc dai.

Pap an C

Vi du 3: Hai nguén song co AB cach nhau dao dong cham nhe trén mat chét long, cung tan sd 100Hz,
cung pha theo phuong vudng goc v6i mat chat 1ong. Van tdc truyén song 20m/s. S6 diém khong dao dong

trén doan AB = Im la:

A. 11 diém. B. 20 diém. C. 10 diém. D. 15 diém.
Loi giai
Budc song A =Y :E: 0,2m
f 100
. X geR A R n A ., , 1 1 1 1
Goi so diém khong dao dong trén doan AB la so gid tricuak,tacé: ———-——<k<———

0,2 2 0,2 2

Suy ra —5,5<k <4,5 Viy k =—5;—4;-3;-2;-1;0;1;2;3;4 Viy c6 10 diém

Pap an C
Vi du 4: Hai ngudn song co dao dong cung tan sd, cung pha. Quan sat hién tuong giao thoa thiy trén
doan AB ¢6 5 diém dao dong véi bién do cuc dai (ké ca A va B). S6 diém khong dao dong trén doan AB
la:

A. 6 B. 4 C.5 D.2
Loi gidi

Trong hién tuong giao thoa séng trén mat chat 16ng, hai ngudn dao dong cung pha thi trén doan AB, s6
diém dao dong voi bién do cuc dai s€ hon s6 diém khong dao dong l1a 1.
Do d6 s6 diém khong dao dong 13 4 diém.

Pap an B

Vi du 5: Trén mit mot chat 1ong, ¢ hai ngudn song két hop 01,0, cach nhau 1 = 24 cm, dao dong theo
cung mot phuong voi phuong trinh u, =u, =Acoswt (t tinh bang s, A tinh bang mm). Khoang cach
ngan nhét tir trung diém O cua 0102 dén cac diém nam trén duong trung truc ctia 010, dao dong clng
pha véi O bﬁng q=9cm. S6 diém dao dong véi bién do bﬁng bién do cua O trén doan O10; la:

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

Loi giai
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9 i 1 )
Vi hai ngudn cung pha nén cac diém thudc trung truc dao dong voi bién do cuc dai (diém O dao dong voi

bién do cuc dai) nén dé tim s6 di€ém dao dong vdi bién do bang bién dd cua O trén 010> ta s€ tim so diém

dao dong voi bién do cuc dai trén 010, (khdng ké 0).

Phuong trinh dao dong tai mot diém khi c¢6 giao thoa: u = 2A cos (n d ;dz jcos [cot - n%)
\ A . 2ma .-
Phuong trinh dao dong tai O: u=2A cos ((ot —Tj (voil=2a)

Phuong trinh dao dong tai M: u=2A cos((ot —2Tndj

=

D6 1éch pha ctia M so véi O Ag = . d—a)

M dao dong cung pha v&i O nén Ag = 27L—n(d—a) =2kn=>d-a=k\

Piém M gdn O nhdt thi k=1=A=d-a=./a’—q> —a=+122+9* -12=3

S6 cuc dai trén_T1 <k< % = —-8<k <8 c6 17 cuc dai trén 010, (ké ca 0).

Vay ¢6 16 diém dao dong voi bién do bang bién d6 cua diém O

Pap an B

Vi du 6: O mat thoang ctia mot chat 1ong c6 hai ngudn song két hop A va B cach nhau 20 cm, dao dong
theo phuong thing dimg v6i phuong trinh u, =2cos40nt;u, = 2cos(40nt + n) (u,;uy tinh bang mm, t
tinh bang s). Biét toc do truyén song trén mat chéat long 1a 30 cm/s. Xét hinh vuong AMNB thudc mit
thoang chét long. S6 diém dao dong véi bién do cuc dai trén doan BN la:

A.7 B. 19 C.12 D. 17

Loi giai
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dz

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

Xét diém C trén BN: AC = d;;BC=d, Vihai ngudn nguoc pha nén néu gia sir diém C dao dong véi bién

do cuc dai, thi ta c6 d, —d, =%+kk=0,75+1,5k

Cho C chay trén NB.

+ Khi C tring N thi ta c6d, —d, = NB— AN = 20—20+/2

+ Khi C tién dén B (khong tring B, vi B 1a nguén) thi ta ¢6: d, —d, = —AB =20

Tir d6 ta c6—20 <d, —d, <20—-20/2 < —20<0,75+1,5k <20-20+/2 < —13,89 < k < —6,02
T d6 suy ra k =—13;-12;—-11;-10,-9;-8;-7

Vay trén BN c6 7 diém dao dong cuc dai.

Pap an A

Vi du 7: Trong thi nghiém giao thoa song trén mit nudc, hai nguén AB cach nhau 14,5 cm dao dong
nguoc pha. Piém M trén AB gz‘?m trung diém O cua AB nhét, cach O mot doan 0,5 cm ludn dao dong cuc
dai. S6 diém dao dong cuc dai trén duong elip thudc mat nudc nhan A, B lam tiéu diém 1a:

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

Loi giai

Gid sir biéu thirc clia song tai A, B 1an lugt 1a u, =acos(wt);u, =acos(otr)
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Xét diém M trén AB véi AM = di;; BM =d». Vi hai nguén dao dong ngugc pha nén diém M dao dong voi
bién d§ cyc dai khi d, —d, = (k +%)k

Piém M gén O nhit ung void; =6,75cm,d>=7,75cmvavéik=0= A =2cm

Vi méi duong cuc dai cat Elip tai hai diém nén dé tim s6 diém cuc dai trén Elip thi ta s€ di tim ) duong
cuc dai, hay di tim s6 diém dao dong voi bién do cyc dai trén AB. Vi hai nguén ngugc pha nén s6 diém
dao dong voi bién do cuc dai trén AB la $6 gia tri nguyén cia k théa man

1 AB 1 AB 1 14,5 1 14,5
————<k<—F——- <k<—5+

2 A 2 A 2 2

< -7,75<k<6,75

Co 14 gia tri nguyén cua k théa man nén trén AB c6 14 diém dao dong voi bién do cuc dai. Do do6 trén
duong Elip nhan A, B lam tiéu diém c6 28 diém dao dong vaéi bién do cuc dai.

Pap an B

Vi du 8 Trén bé miat chit long hai nguén dao dong voi phuong trinh twong Ung
lazu, =3cos(10mt)(cm);u, :5cos(10nt+§Jcm Téc do truyén song trén mat thoang chat long la

50cm/s, cho diém C trén doan AB va cach A, B twong tng 1a 28cm, 22cm. V& dudng tron tim C ban kinh
20 cm, s diém cuc dai dao dong trén dudng tron la:
A. 16 B.2 C.8 D. 4

Loi giai

Budce song A =10cm
Pé tim sb diém cuc dai trén duong tron tam C ta s€ tim s6 diém cuc dai trén doan MN 1a duong kinh ctia
dudng tron.

Gia st mot diém P dao dong véi bién do cuc dai nam trén MN, cach A khoang d; va cach B khoang d>.

T
Khi @6 ta c6:d, —d, =220 41 =3 A +kh = 4k = 2 410k
2n 2n 6 3
Cho P chay trén MN ta c6

P=M=d,-d, =MB-MA=(22+20)-(28-20)=34
= -46<d,-d, <34

P=N=d,~d =NB—NA =(22-20)—(28+20) =46

Tur d6 ta co: —46£§+10kS34<:>—4,77Sk£3,23

Trang 12



Co 8 diém dao dong vai bién do cuc dai trén MN, tuc 1a c6 8 duong cuc dai qua MN. Mat khac, M va N
déu khong phai 1a diém dao dong véi bién do cuc dai (vi mit bang ciia k khong c6 gia tri nguyén), nén 8
duong d6 sé cit dudng tron tai 16 diém.

Pap an A

Vi du 9: O mit nudc c6 hai ngudn song co A va B cach nhau 15 cm, dao dong diéu hoa cling tan s6, cling
pha theo phuong vudng goc v6i mit nudc. Piém M nam trén AB, cach trung diém O 1a 1,5 cm, 1a diém
g?m O nhét lu6n dao dong véi bién do cuc dai. Trén duong tron tdm O, duong kinh 15c¢m, nam & mat
nude ¢6 sd diém ludn dao dong véi bién do cuc dai la:

A. 18 B. 24 C.16 D. 26

Loi giai

bé tim s6 diém dao dong voi bién dJ cuc dai trén dudng tron, ta tim s6 di€ém dao dong vdi bién do cuc
dai trén AB.

Xét diém M ta ¢6 d, =1?5+%=9cm;d] =175—%=6cm:>d2 —d, =3cm

Hai ngudn cuing pha nén song tai M c6 bién d6 cuc dai khi d,—d, =kA=3cm
V6i diém M gin O nhat luén dao dong voi bién d6 cuc dai nén k = 1. Khi d6 ta c6: A =3cm
S6 diém dao dong véi bién do cuc dai trén AB 1a sb gia tri nguyén cua k théa man

—ﬁ<k<£<:>—l—5<k<l?5<:>—5<k<5

A A
C6 9 gia trj ciia k nén c6 9 dudng cuc dai qua AB. Mdi dudng cit dudng tron tai hai diém nén c6 18 diém
dao dong voi bién do cuc dai trén duong tron.

Pap an A
2.3 Tim sd diém dao dong voi bién do bat ki

Vi du 10: O mit thoang ctia mot chét long c6 hai ngudn két hop A, B cach nhau 10 cm, dao dong theo
phuong thang dimg véi phuong trinh 1an lugt 1a u, = 3cos(40nt Jr%j(cm);uB = 4cos(40nt +2?nj(cm)

Cho biét tdc do truyén song 1a 40 cm/s. Mot duong tron cé tam la trung diém cua AB, nam trén mit nudc,

c6 ban kinh R v6i R =4 cm. S6 diém dao dong véi bién dd 5 cm cé trén dudng tron la:
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A. 30 B. 32 C.34 D. 36

Loi giai

Budc song A =%= 2

Xét diém M trén A’B’: AM =d,;;BM =d,

Song truyén tir A dén M ¢ phuong trinh U, =3 cos(lOnt +g— 27;de j = 3cos(10nt +%— nle

Séng truyén tir B dén M ¢ phuong trinh
2n(10-d
U, =4cos 107tt+2—n—2n—d2 =4cos 10nt+2—n—M
3 A 3 A

= 4C05(107tt+23—n+1td1 —lOnj = 4cos(10nt +23_n+ ndlj
Phuong trinh séng tong hop u,, = u,,, + Uy, c6 bién d bang 5 cm khi u,,,;u,, vudng pha véi nhau

2% nd, —(E—nd1j=£+kn:>dl _k
3 6 2 2

Cho M chay trén doan A'B' ta c61<d, :§£9:2£k£18

Nhu vay trén A'B'co 17 diém dao dong v6i bién d6 5 cm trong d6 c6 diém A' va B'. Suy ra trén dudng
tron tim O ban kinh R = 4cm ¢6 32 diém dao dong véi bién do 5 cm.

Pap an B

Vi du 11: O mit thoang ctia mot chit 10ng c6 hai ngudn séng két hop A va B cach nhau 10 cm, dao dong
theo phuong thing ding véi phuong trinh u » =3cos40nt;u, =4cos40nt (u, va ug tinh bang mm, t
tinh bang s). Biét toc do truyén song trén mit chat 1ong 13 30 cm/s. Xét dudng Parabol c6 dinh I ndm trén
duong trung truc cua AB cach O mot doan 10 cm va di qua A, B. C6 bao nhiéu diém dao dong vdi bién
d6 bang 5 mm trén cung AIB? Biét O 14 trung diém cua AB.

A. 13 B. 14 C. 26 D. 28

Loi giai
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So6 diém c6 bién do bang 5 mm nam trén cung AIB bang s6 diém c6 bién do bang 5 mm nam trén dudng
thang ndi hai nguon.

Phuong trinh song do ngudn A gy ra tai diém M, nam trén duong thang chira hai ngudn c6 dang:
2
u,, =3cos (40nt - id)
A
Phuong trinh song do ngudn B gay ra tai diém M, ndm trén duong thang chira hai ngudn c6 dang
2n ( 1- d)
U, = 4cos| 40ntt ———
A
Phuong trinh song tong hop do ngudn A, B gy ra tai diém M la:

2n(l-d
u,, =3cos 40nt—@ +4cos 40nt—M =acos(40mt+¢)
M A A

2n(1—d
Véi a=\/32+42+2.3.4.cos( ull )—27’:‘1]

Pé a = 5mm thi cos[zn(l_d) - anJ —0= 2n(1-d) _2nd

= (2k+1)=
x » x x 2

Thay A =15mm;]1=100mm va vi M nam trén AB nén ta c6 0 < d < 100.
Tur do ta duge: —13,8 <k <12,83
C6 26 gia tri k nguyén théa min bat phuong trinh trén nén c6 26 diém théa man yéu cau bai toan.
Pap an C
3. Bai toan diém dao dong 1éch pha so voi mot diém nao do6
3.1. Phuong phap
Xét su giao thoa cia hai song dén tir hai ngudn.
Bai toan dit ra 1 tim s6 diém trén doan MN cho truée dao dong 1éch pha so v&i mdt diém nao do6 (thuong
12 ngudn). Phuong phap chung 1a:
- THI1: V6i hai diém M va N nam cing phia so v6i dudng thang ndi hai nguon
+ Gia st 1 diém P bat ki cach 2 nguén mot doan di, dz va thudéc MN 1a diém thoa man yéu cAu bai toan.

+ Viét phuong trinh dao dong cua M.
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+ Xac dinh diéu kién dé diém P 1éch pha so voi diém dé bai yéu cau dwa vao cong thirc tinh d6 1éch pha.
Tt do tinh duoc di — d2 theo k, vé1 k nguyén.

+ Cho P chay trén MN sé tim dugc khoang chay cua di — dz, tir @6 tim dugc khoang chay cua k. Sd gia tri
ctia k chinh 13 sb diém théa man yéu cau bai toan.

- TH2: V6i hai diém M va N nam khéc phia so voi duong thang ni hai ngudn

Luc nay, MN sé& cit duong thang ndi hai ngudn. Gia sir MN cit duong thing ndi hai nguon tai Q. Ta s&
tim s6 diém théa man yéu cAu bai toan trén tung doan MQ, QN theo truong hop 1, sau do cong lai.

Ta qua céac vi du minh hoa dé hiéu rd phuong phép.

STUDY TIP

Néu MN ¢6 diém M hodc diém N hodc ca hai diém la nguén, thi khi cho P chay dé tim khoang cua k, ta

khong lay dau bang khi diém d6 1a ngudn.

3.2. Vi du minh hoa
Vi du 1: Trén mit nude c6 2 ngudn séng gidng nhau A va B cach nhau 12 cm dang dao dong vudng goc
v mat nudce tao ra song co6 bude song 1,6 cm. Piém C céach déu 2 nguén va cach trung diém O cua AB
mot khoang 8 cm. S6 diém dao dong nguoc pha v6i ngudn trén doan CO la:

A.3 B. 4 C.5 D.2

Loi giai

Gia sir diém P trén doan c6 cach 2 ngudn khoang d; va da. Vi C cach déu hai ngudn nén CO 14 trung truc
cia AB. Do d6 di = da.
Gid sir phuong trinh song ctia hai ngudn 14 u, =u, =acos(ot)

Phuong trinh song tai P do ngudn A va ngudn B truyén téi la:

2nd, 2nd

u,, =acos| ot— =acos| ot———
A A

2nd, 2nd

Uy, =acos| ot — =acos| ot———
A A

Phuong trinh song téng hop tai P 1a
2nd 2nd 2nd
U, =U,, + Uy, =aCo08 oot—T +acos cot—T =2acos cot—T

Vi P dao dong nguoc pha so voi ngudn nén do 1éch pha bang  + k2, do d6 ta c6
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Ap=ot— wt—@ =—— 2mnd A
? 2 )T > Sk d= (2k+1)2

Ap=n+k2n

Cho P chay trén CO thitac6 AO<d <AC . Tu do
2

&s(zkﬂ)&s ﬁj +0C?

2 2 2

, k=4
Thay so0 tadu(_)’c6£(2k+1)0,8S10:>3,25£k£5,75:{

C6 2 gia tri cua k nén trén doan CO c6 2 diém dao dong nguoc pha voi ngudn.

Pap an D
Nhan xét: Tir bai toan nay ta suy ra két qua quan trong sau:
Xét diém M thudc trung truc ctiia doan ndi hai ngudn, cach mdi ngudn khoang d thi:
- Néu hai ngudn cung pha

+ M dao dong cung pha voi ngudn khi d =k

+ M dao dong nguoc pha véi ngudn khi d = (2k + 1)%
- Néu hai ngudn nguoc pha

+ M dao dong cing pha voi ngudn khid = (2k + 1)%

+ M dao dong nguoc pha véi ngudn khi d = ki
4. Bai toan diém dao dong véi bién do cuc dai (cuc tiéu) dong thoi 1éch pha so voi mot diém nao d6
4.1. Phuong phap
Xét su giao thoa cua hai song két hop. Bai todn dat ra 1a tim s6 diém trén doan MN dao dong véi bién do
cuc dai (cuc tiéu) déng thoi I¢ch pha so véi mot diém nao do.
Thong thuong, nhing bai toan ndy s& cho hai ngudn c6 cing bién d6. Phuong phap chung giai nhu sau
- Gia st diém P bat ki thudoc MN théa mén yéu cAu bai toan, cach hai nguén doan d; va d2
- Viét phuong trinh séng tong hop do hai ngudn truyén dén P
- Dya vao phuong trinh séng suy ra diéu kién d; - d; theo k dé thoa méan bai toan.
- Tim khoang chay ciia d - di suy ra khoang chay cua k. s6 gia tri k nguyén chinh 14 sé diém can tim
Ta qua cac vi du minh hoa dé hiéu r& hon.
4.2. Vi du minh hoa
Vi du 1: Trén mit mat nudc tai hai diém A, B c6 hai ngudn song két hop hai dao dong cung pha, lan
truyén v6i budce song A, khoang cach AB = 11A. Hoi trén doan AB c6 méy diém cuc dai dao dong nguoc
pha véi hai ngudn (khong ké A, B)
A. 13 B.23 C.11 D. 21
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Loi giai
Gié st nguon dao dong voi phuong trinh u, =u, =acosot

Xét diém M trén AB véi AM = d; va BM = d,. Phuong trinh séng tai M do A va B truyén téi la:

2nd, ) 2nd,
u,, =acos wt—T ;Ugy =acos| ot— N

\ , 2 . . _ _ n(dz_dl) n(dl"'dz)
Phuong trinh song tong hop tai M lau,, =u,,, +ug,, = 2acos — cos| ot .

Tur d6 ta co: u,, =2a cos(@} cos(ot—11rm)

Dua vao phuong trinh trén suy ra diém M 1a diém cuc dai nguoc pha véi ngudn khi

cos(@}=l:@=k2n@dz—dl =2k

Cho M chay trén AB ta dugc

—AB<d2—d1:2kx<AB@—ﬁ<k<&©—ﬁ<k<ﬁ©—5,5<k<5,5
2\ 2A 2h 2A

C6 11 gia tri cta k nén ¢6 11 diém cuc dai va ngugc pha voi hai ngudn.
Pap an C
Vi du 2: O mit chit long c6 hai ngudn song A, B cach nhau 19 cm, dao dong theo phuong thing ding
v61 phuong trinh 1a u, =u; = Acos20nt (voi t tinh bang s). Toc do truyén song trén mat chat long 1a 40
cm/s. Goi M 1a diém ¢ mat chit 1ong gan A nhit sao cho phan tir chét 16ng tai M dao dong voi bién do
cuc dai va cling pha véi ngudn A. Khoang cach AM 1a
A. 5cm B. 2cm C. 4cm D. 22cm

Loi giai

Budc song A = % =4cm
Xét diém M cach 2 ngudn doan AM = di, BM = d». Phuong trinh séng tai M 1a

d,-d d, +d
uy, =a Cos(20nt —2an‘j +a cos(ZOnt _27Tszj =2acos (%] cos[20nt —%]

Piém M dao dong vaéi bién do cuc dai, cung pha voi nguén A khi:
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n(dz—dl) B
CO{ ) {dz—d1=2k‘k
=

m(d+dy) o d, +d, =2kA
A

=|k-k|=xr

DPiém M gin A nhat ing voi k-k'=1=d

1min

=7»=4(cm)

Pap an C

Vi du 3: Trén mit chét 1ong c6 hai ngudn song két hop phat ra hai dao dong u, = Acosot;u, = Asint

khoang cach giira hai ngudn 1a S,S, =3,25A Hoi trén doan S1S2 co mAy diém cuc dai dao dong cung pha

voiug ?

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

Loi giai
u, = Acosot

Ta c6 n) Xét diém M trén S;Ss.

u, = Asinot =Acos(wt—5

Uy = ACOS((Dt — 2T;d1 J

Uom = Acos(mt—g— 27;d2 J

PatS,M =d,;S,M =d, Khi do:

Phuong trinh tong hop tai M 1a

u =2ACOS M+£ cos wt_n(d2+d1)_£
M 7\‘ 4 R S S

A 4

=2A cos [M + %J cos(ot—3,5m)

d,—d
=2A cos (. ~d)) l)+£ cos| ot +=
A 4 2

d, —d

=—2Acos n(z—1)+E sin ot
A 4

Dé cing pha véi u, thi

d,—-d d,—-d
cos[MJrgj:—IQ[M+§J:n+k2n©d2—dl :(2k+%)k

A A

Cho diém M chay trén S;S; thi ta co

=SS, <d, —d, :(2k+%)x<slsz <:>—3,25k<(2k+%)k<3,25kc>—2<k<1,25

Co6 3 gia tri ciia k nén c6 3 diém cyc dai dao dong cung pha véi u,

Pap an A
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Vi du 4: Hai ngudn phat song két hop A va B trén mit chat long dao dong theo phuong
trinh:u, =acos100nt;u, =bcos100mt Téc @6 truyén song trén mit chat long 1a 1 m/s. I 1a trung diém
ciia AB. M 1a diém nam trén doan AL N 1a diém nam trén doan IB. Biét IM = 5cm va IN = 6,5cm. S6
diém nam trén doan MN c¢6 bién do cuc dai va cung pha véi I la:

A7 B. 4 C.5 D.6

Loi giai

Budc songh = = —— =0,02m = 2cm

f 50
Xét diém C trén AB cach I khoang IC = d. Chon gbc tai I va chiéu duong tir [ dén B. Khi d0-5<d <6
Phuong trinh song tai C do A va B truyén t6i la

AB

2n( dj
2 AB
uAC=acos(IOOnt—anlj=acos 100nt—+ =acos(100nt—nd—n7]

ﬁ+d

27{
Up. =b cos(lOOnt _2nd, j —beos| 100mt——~ 2/
A A

J = bcos[lOOntﬂtd— nABj

Phuong trinh song tong hop tai C 1a

TAB

Ue =U,. +Ug. :acos(100nt—nd—

j+bcos(100nt+nd— nABJ

Phuong trinh song tai [ ing véi d = 0, nén ta c6

nAB TAB

u, :acos(IOOnt— j+bcos(100nt— jz(aer)cos(lOOnt—

nAB j
Vay diém I dang dao dong véi bién do cuc dai.
Dé diém C dao dong véi bién do cuc dai va cung pha véi I, thi dwa vao phuong trinh téng hop cua I va C
taco ditukiénland=k2n < d=2k & -5<2k <6< -2,5<k <3
Co 6 gia tri cia k théa man nén trén MN ¢6 6 diém co bién d6 cuc dai va cung pha véi I (tinh ca I). Vay
¢6 5 diém thoa mén yéu cau bai toan

Pap an C
5. Bai todn cuc tri trong giao thoa

5.1. Phuong phap
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Bai toan cuc tri trong giao thoa la bai toan lién quan dén vi tri cta cac diém cuc dai, cuc tiéu sao cho
khoang cach tir diém d6 dén mot diém khac, hodc dén mot doan nao do 1a gﬁn nhit (nho nhat), xa nhét
(16n nhat).

Phuong phép chung 14 tir gia thiét cua dé bai, biéu dién cac khoang cach do6 theo k. Sau d6 chin k va suy
ra k dé khoang cach d6 16n nhét hay nho nhat. Tir d6 suy ra két qua bai toan.

Ta s& xét nhiing vi du minh hoa dé hiéu hon.

Chu y

Trong bai toan dang nady, thudng str dung cac hé thirc luong trong tam giac dé tinh toan.

Vi du 1: Tai hai diém A va B trén mit thoang ctia chit 16ng c6 hai ngudn phat song két hop dao dong
cung pha, voi tan s6 10 Hz. Coi bién do song khong d6i trong qua trinh truyén séng. Biét toc do truyén
song v =2 m/s va AB = 100 cm. Xét cac diém ¢ mit chat 10ng nam trén dudng thang By vudng goc voi
AB tai B va dao dong vai bién do cuc dai, diém cach B xa nhit va gr:fm nhét 1an luot 13 bao nhiéu?

Loi giai

D@ thiy budc song A = % =20cm

- Gia st diém p ndm trén By dao dong voi bién do cuc dai va cach ngudn A khoang d; = AP, cach ngudn
B khoang d» = BP. Yéu cau bai toan twong duong viéc tim gié tri 16n nhat, nho nhét cia da
- Vi hai ngudn cung pha nén P dao dong vé6i bién do cuc dai khi dz - di = ki

- RS rang tir phuong trinh trén, ta chi cn tinh k dé d» cuc dai (cuc tiéu) sau do két hop vé6i dinh li

Pytagod, =+/d? + AB? , giai hé 12 bai toan dugc giai quyét.
- Bay gio, ta s& di tim k dé d, cuc dai, cuc tiéu. Ta co

2 2
d,—d, =kh<0=d,—/d>+AB> = kA < 0 = AB =—kLk<0= AB
d2+\/d§+AB2 d2+\/d§+AB2

= k|2
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- Néu d; cang 16n thi vé trai cang nho,

k| cang nho. Tic 1a d» 16n nhat khi |k| nho nhét, hay P thudc cuc
dai bac nho nhit.

- Néu d> cang nho thi vé trai cang 16n,

k| cang 16n. Ttc 1a d2 nho nhét khi |k| 16n nhit, hay P thudc cuc
dai bac 16n nhét.

Piém cach B xa nhat:

- d2 16n nhat khi P thu¢c cuc dai bac nhé nhat.

-Voi2 nguén cung pha thi cuc dai c6 bac nho nhét (khong phai trung truc) 1a cuc dai bac 1. Do do ta co:
d,—-d, =kA=-1.20=-20

Mat khéc, theo Pytago thi

d2+AB? =d? = d2 +100% = (d, +20)" < d2 +100% = d2 +40d, +20* < d, = 240

Vay cuc dai trén By cach B xa nhat mot doan 240 cm.

Diém cach B gan nhit:

- d2 nho nhét khi P thudc cyc dai bac 16n nht.

- Pudng cuc dai bac k s& cit AB tai diém cyc dai bic k. Xét trén AB thi ta

Cé|k|3%=%:5:>|k =4

max

Vay duong cuc dai xa trung tryc nhét (gan B nhat) ¢ bac 1a 4. Do d6 ta c6d, —d, = kA =—4.20 =80
Mat khac, theo Pitago thi
d2+AB? =d? +100% = (d, +80)" < d2 +100* = d2 +2.80d, + 80> < d, = 22,5cm

Vay cuyc dai trén By cach B gﬁn nhét mot doan 22,5 cm.

Vi du 2: Tai hai diém A va B trén mit chat long c6 ngudn phat séng co cung pha cach nhau AB = 8cm,
dao dong voi tan s6 f=20 Hz va pha ban dau br?mg 0. Mot diém M trén mat nudce, cach A mot khoang 25
cm va cach B mot khoang 20,5 cm, dao dong voi bién do cuc dai. Gitra M va duong trung truc cua AB cé
hai van giao thoa cuc dai. Coi bién d6 séng truyén di khong giam. Diém Q cach A khoang 1 théa min AQ
va AB vudng géc. Tinh gid tri cyc dai cua 1 dé diém Q dao dong v6i bién do cuc dai?

A. 20,6 cm. B. 20,1 cm. C. 10,6 cm. D. 16 cm.

Loi giai

- Vi hai nguén cung pha va M dao dong véi bién do cuc dai, va gitra M va dudng trung tryc cé hai van
giao thoa cuc dai, nén M thuoc vadn cuc dai bac 3. Do do6 ta c¢o
MA-MB=3A=25-20,5=3A=A=15
- Vi116n nhét nén Q xa A nhat, do d6 Q thudc dudng cuc dai bac 1.
QB-1=1A=15

QB=+8 +1I?

Khid()tac(){ =S>8+ -1=1,5=1=20,6
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Pap an A

Vi du 3: Trén mat thoang chit 1ong, tai A va B cach nhau 20 cm, nguoi ta bo tri hai ngudn dong bo co tan
s6 20 Hz. Téc d6 truyén song trén mit thoang chét 1ong v = 50cm/s. Hinh vuéng ABCD nim trén mit
thoang chat long, I 1a trung diém cua CD. Goi diém M nam trén CD 1a diém gan I nhit dao dong véi bién
d6 cuc dai. Tinh khoang cach tur M dén 12
A. 1,25 cm. B. 2.8 cm. C.2,5cm. D. 3,7 cm.
Loi giai

D I M C

Budc song A = % =2,5

Xét diém M trén CD, M gan I nhat dao dong vai bién d6 cuc dai khi M thudc cuc dai bac 1. Khi d6 ta co

d,—d, =A=2,5(cm)(*) . Pat x =IM ta co

2
d’ = MH’ +(§+Xj
2 40x 40x
= -7

d?-d?=2ABx =40x = d, —d, =
d-d, 25

2 ~16x(+*)
d2 = MH’ +(§—xj
2

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

Tird6 ta cod? = (8x +1,25)" =20 +(10+x)" = x =2,813cm
Pap an B

Vi du 4: Hai ngudn song két hop dit tai A va B cach nhau 20 cm dao dong theo phwong trinh

u=acosmt trén mat nudc, coi bién do song khong ddi, budc song A = 3. Goi O la trung diém cua AB.

Mot diém nim trén duong trung truc AB, dao dong cung pha véi cac nguén A va B, cach A hoac B mot

doan nho nhéat 1a:

A. 12 cm B. 10 cm C.13.5 cm. D. 15 cm.

Loi giai
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M

A O B

Biéu thuc song tai A, Bu =acos ot
< ar .2 L, . R 2nd
Ttr d6 suy ra biéu thirc song tai M lau,, = 2acos| mt -
Xét diém M trén trung truc cia AB: AM = BM =d > AO =10cm
Piém M dao dong cung pha véi ngudn khi iid = 2kn = d = k\ =3k P& AM nho nhét thi k nguyén phai

nho nhét. Vi d >10 néntacok >3,33 . Suyra k__ =3
Khido: d=d,, =4.3=12(cm)
Pap an A
Vi du 5: Giao thoa song nudc véi hai ngudn gidng hét nhau A, B cach nhau 20 cm c6 tan sé 50 Hz. Tdc
do truyén song trén mat nude 1a 1,5 m/s. Trén mat nude xét duong tron tdm A, ban kinh AB. Diém trén
duong tron dao dong véi bién dd cuc dai cach dudong théng qua A, B mot doan gﬁn nhét 1a:
A. 18,67 mm B. 17,96 mm C. 19,97 mm D. 15,34 mm

Loi gisi
Budc séng ), = % =3;AM = AB = 20cm

AM -BM =kA = BM =20-3k. Tacc’>—%<k<%z6,7:>kmax =6=BM,;, =2cm

Ta c6 AAMB can AM = AB = 200mm; BM = 20mm
Khoang cach tir M dén AB 1a dudng cao MH cia AAMB:

2 —a)(p-b)(p-
A R R CRD e TP

a
Tuwdotacoh= % ~1,997cm =19,97mm

Pap an C

STUDY TIP

Dién tich tam giac: S = \/p(p —a)(p-b)(p—c)

S=lah
2
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p la ntra chu vi tam giac

Vi du 6: C6 hai ngudn dao dong két hop Si va Sz trén mat nude cach nhau 8 cm cd phwong trinh dao
dong lan luot 1a ug = ZCos(lOnt—%)mm;us2 = 2005(10nt+%} mm Téc do truyén song trén mat nudc

1a 10 cm/s. Xem bién do6 ciia song khong ddi trong qua trinh truyén di. Piém M trén mat nuoc cach S;

khoang SiM = 10 cm va S; khoang S;M = 6¢cm. Piém dao dong cuc dai trén S:M xa S nhét 1a:

A. 3,07 cm. B. 2,33 cm. C. 3,57 cm. D. 6 cm.
Loi giai
M
i \‘
|I|| d:
/.
51 5
\%

Budc song A = T =2cm

Xét diém N trén S;M véi SN =d;S,N=d,(0<d, <6)

Tam giac S1S:M 1a tam giac vudng tai So.

Uy =2 cos(lOnt _r_2nd, j
; . 4 A
Song truyen tur Si; Sz dén N c6 phuong trinh
n 2nd,
u,, =2cos| 10wt +——
4

. o o n(d,—d,) = n(d, +d,)
Phuong trinh dao dong tong hop tai N lau,, =4cos — 4 cos| 10mt BE—

, d —d d, —d
N la diém c6 bién do cuc dai: cos[%—%)zil:(n(#ﬂ ZJ:kn

:Ldz—lzk:dl—dz :E(l)
A 4 2
64 128

= 2
d, —d, w2

Mit khac ta c6d’> —d2 =S,82 =64 = d, +d, =

64 4k-1_250—(4k—1)’

Lay @)- (s = = =)

(k nguyén duong)

256 —(4k-1)" _

Mataco 0<d,<6 néndodo 0<d, =
4(4k—1)
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5 256-X?
DatX=4k—1:>O£T£6:>X28:>4k—128:>k22,25

Diém N c6 bién d¢ cuc dai xa S nhat ing voi gia tri nho nhat cua k: k . =3

256-(4k—1)"  256-11°
4(4k-1) 44

Khi dod, = =3,068 ~3,07(cm)

Pap an A
Vi du 7: Trong thi nghiém giao thoa trén mat chat long voi 2 ngudn A, B phat song két hop nguoc pha
nhau. Khoang cach giita 2 ngudn 1a AB = 16cm. Hai séng truyén di c6 budc song 1a 4 cm. Trén dudng
thang xx' song song vi AB, cach AB mdt doan 8 cm, goi C 14 giao diém cta xx' véi duong trung truc cia
AB. Khoang cach ngén nhét tir C dén diém dao dong véi bién do cuc dai nam trén xx' 1a
A. 1,42 cm B. 1,50 cm C. 2,15 cm. D. 2,25 cm.

Loi giai

Cach 1:

\ . 2k +1)A
Vi 2 ngudn nguoc pha nén diém M thudc xx' dao dong véi bién do cuc dai khid, —d, = (—)

Do M l1a diém cuc dai gﬁn C nhit nén M nam trén duong cuc dai tho nhét k = 0, khi d6 d—d,=

A
2

(R N

Mat khac nhin hinh vé ta co6:
d? =(8+x) +8
d2=(8-x) +8

= d,—d, = /(8+x)" +8" —/(8-x) +8 =2
Giai phuong trinh ta dugc x = 1,42 cm.

X 2 2
Céch 2: Ta c6 phuong trinh hypecbol: (—j —(%} =1

a
Trong d6: N 1a dinh hypecbol véi dudng cuc tiéu gan trung tryc nhat = voéi ngudn cung pha nén:
A
4

ON=a= =%=l(cm)

b =c?—a® vdic 1a tiéu diém va c=OB=OA=%=%=8(cm):>b2 =63

Suy rax = 1,42 (cm)

Trang 26



Pap an A
Vi du 8: Trong mot thi nghiém vé giao thoa séng nudc, hai ngudn két hop O va Oz dao dong cing pha,
cung bién d¢. Chon hé truc toa d6 vudng goc xOy thudc mat nudc voi géc toa d0 1a vi tri dat nguén O
con ngudn Oz nam trén truc Oy. Hai diém P va Q ndm trén Ox c6 OP = 4,5cm va OQ = 8cm. Dich chuyén
ngudn O; trén truc Oy dén vi tri sao cho goc PO2Q ¢ gia tri 1on nhat thi phan tir nude tai P khong dao
dong con phﬁn tor nude tai Q dao dong véi bién do cuc dai. Biét gitta P va Q khong con cuc dai nao khac.

Trén doan OP, diém gan P nhat ma cac phan tir nudc dao dong vadi bién do cuc dai cach P mot doan 1a:

A. 3,4 cm. B. 2,0 cm. C.2,5cm. D. 1,1 cm.
Loi giai
_hl' 3
QN
W
P .\.1\.
— — —
O X Or i
bat 00, =x
PQ PO,

Xét APQO,, str dung dinh 1i ham sin va bt ding thirc Cauchy - Schwarz, ta c6: —— = ——2—
sma sin0QO,

=0OP+0Q=12,5

_JorP+x® \/(OP2 +x7)(0Q* +x7) _ OPx+0Qx
X X X
JOQ? +x°

Suy ra sinocS3’—5=l. Via e 0;E nénsinaglcagarcsinl
12,5 25 2 25 25

iéng thitc xy ra khi va chi khi 25 % & x =+/OP.OG =./4,5.8 = 6cm
X

Gia su tai Q 1a cuc dai bac k thudc hypebol cuc dai bac k. Vi gitta P va Q khong c6 cuc dai nao khac, nén
Q 1a cyc tiéu gay ra boi hypebol cuc tiéu gan hypebol cuc dai bac k nhét (gin vé phia diém O), hypebol

cuc tiéu nay co bac cling 1a k.

Ta co:
0,Q-0Q =kA JOQ? +x* —0Q =kA o 18 -8 2
A = A= }\’= =— k=1
0,P—~OP =(2k+1)~ OP*+x* ~OP=(2k+1)5  (2k+1)% V45 +6 45 3
2

Tuwrdosuyrad =2 cm.

Bay gio gia st mot diém M nao d6 thudc OP va cach O mot doan vy.
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Pé diém M dao dong véi bién dd cuc dai, va gﬁn P nhat thi M phai thudc cuc dai back + 1 =2.

Khi d6 ta c6: OoM -y = 2, tuong duong véi \/sz62— y=4< y=25cm

Pén day nhiéu ban tinh duoc bﬁng 2,5 cm nhin dép an théy cling ¢6 2,5 cm va khoanh luén 2,5 cm, va ban
da sai.

Vi dé bai nguoi ta hoi 1a khoang cach gitta diém d6 va P nén dép an dang 14 4,5 - 2,5 =2 cm.

Pap an B

Vi du 9: Tai mat nudc, hai nguén két hop dugc dat & A va B cach nhau 68 mm, dao dong diéu hoa cung
tan s6, cung pha, theo phuong vudng goc véi mat nude. Trén doan AB, hai phan tir nude dao dong véi
bién @0 cuc dai c6 vi tri can béng cach nhau mot doan ngén nhét 12 10 mm. Piém C 14 vj tri can béng cua
phﬁn ttr & mat nudce sao cho AC | BC. Phén tir nude & C dao dong véi bién do cuc dai. Khoang cach BC
16n nhét bang

A. 37,6 mm. B. 67,6 mm C. 64,0 mm D. 68,5 mm.

Loi giai

- Hai phﬁn tor nudc dao dong voi bién do cuc dai c6 vi tri cach nhau mét doan ngén nhét 12 10 mm chinh
< ” , o . < R « 1A < K N A . , , }\4
la khoang cach gitra hai diém cuc dai lién tiép nam trén doan AB. Khi do ta c6 5= 10= A =20(mm)

- Pé BC 16n nhét thi C phai thudc cuc dai xa B nhat (gan A nhat).

% = g—i =3,4 nén k___ =3 suy ra C thudc cuc dai bac 3. Do do
CB-CA=31=60
CB’ +CA’ = AB’ =68’

- Ta co: |k| <

CB=67,6

= CB” +(CB-60)’ =68’ <
CB=-7,6
-ViCB>0nén CB = 67,6 mm.

Pap an B

Vi du 10: Trong mot thi nghiém giao thoa song nudc, hai ngudn S va Sz cach nhau 16 cm, dao dong theo
phuong vudng goc véi mit nude, cing bién do, ciing pha, ciing tin sé 80 Hz. Téc d6 truyén song trén mat

nude 1a 40 cm/s. O mit nude, goi d 1a duong trung truc cua doan S;S;. Trén d, diém M & cach S; doan 10
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cm; diém N dao dong ciing pha v6i M va gan M nhét s& cach M mot doan c6 gia tri gan gia tri nao nhat
sau day?
A. 7,8 mm. B. 6,8 mm. C. 9,8 mm. D. 8,8 mm

Loi giai
‘ . \
- Budc song A = T =0,5cm

- Gia sir phuong trinh dao dong cua hai ngudn lau = a cos ot

- Ta s& tim diém N thoa man yéu cau bai toan, nam phia trén diém M; tim diém N théa man yéu cau bai
toan, nam phia dudi diém M, sau do so sanh NiM va NoM.

- Xét hai diém diém Ni, N2 lan luot nam trén M va nam dudi M, thudc d, cach S; mot khoang 1a d; > S1M

va dy < SoM.
- Phuong trinh soéng tai M do hai ngudn ciing pha truyén téi 1a: u,, =2a cos((ot —@j

- Phuong trinh song tai Ni N> do hai ngudn ciing pha truyén toi 1a:

( 2nd]j
u, =2acos| ot———-
‘ A

u, =2a cos(cot _2md, j
: A

Dé Ni, N> dao dong cling pha voi M thi d6 1éch pha phai bang k27. Ta c6:

2nd, 2nSM 12
x T [dl=SlM+k1k>SlM [k1>0
= =
2nd, 2nS,M _\ " [d,=S;M+k,a>S$,M [k, <0
A A ?

- ViNj va N; 1a diém gn M nhét, nén ki = 1 va ko =-1. Tir d6 ta co:

N,M =4/10,5> —8> /10 —8* ~ 0,8cm
N,M =4/10,5” —8% —/9,5” — 8> ~0,88cm

- Suy ra{

- Vi NiM < NoM nén diém N gan M nhat dao dong cing pha véi M cach M mot khoang nho nhat bang 8
mm.

Pap an A
Vi du 11: O mit chét 16ng c6 2 ngudn két hop dit tai A va B dao dong diéu hoa, cing pha theo phuong
thang dung. Ax 13 nira dudng thing ndm ¢ mat chat 1ong va vudng goc voi AB. Trén Ax c6 nhimng diém
ma cac phan tir & d6 dao dong véi bién do cuc dai, trong d6 M 1a diém xa A nhat, N 1a diém ké tiép véi
M, P la diém ké tiép voi NvaQ la diém gﬁn A nhét. Biét MN = 22,25 cm; NP = 8,75 cm. D6 dai doan
QA gan nhit véi gia tri ndo sau day?

A. 1,2 cm. B. 4,2 cm. C.2,1 cm. D. 3,1 cm.

Loi giai
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i _ B

Theo bai ra, M 1a diém xa A nhit nén M thudc cuc dai bac 1, N thude cuc dai bac 2, P thude cuc dai bac

3. Vi hai nguon cung pha, nén ta co

2
VBoMA_; V& H(m+22,2548,75) ~(m+22,25+8,75) =2

NB-NA =2} & {\Ja’+(m+8,75)" —(m+8,75) =20, (1)

PB-PA=3 | mom

Trong d6 a=AB, PA=m. Taco

— (\/a2+m2—m)( a2+m2+m) 22
va'+m  —-m=3A= o =3k®m=3k
Val+m? —m )

= 2 :>2m=a——37u
Jal+m’ +m=" 3
3L
Tuong ty, h¢ (I) cua ta s€ tr¢ thanh
a2
2(m+31):7—7»
) m=7,5
2(m+8,75)=— 21 <> {a=18
2A
) r=4
dm=2_3
3A
Xét trén doan OA (O la trung diém AB), ta c6 OA = 20A = AB = AB :E =4,5
A A A A4
2

nén suy ra cuc dai bac lon nhét trong doan OA 1a cuc dai bac 4. Vi Q thuoc Ax va gﬁn A nhét nén Q phai

thudc cuc dai bac 4.

2 2 2
VayQB—QA =4} < +Ja> —QA’ —QA=4x@2QA=%—4x@QAz%—zxz%—2.4=2,125
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Pap an C
6. Bai tap tu luyén

Cau 1: Dao dong tai hai diém Si, S> cach nhau 10,4 cm trén mit chét long cé biéu thurc:s =acos80mt
van tbc truyén song trén mat chat long 1a 0,64 m/s. SO hypebol ma tai d6 chit 1ong dao dong manh nhét
gitra hai diém S; va Sz la:

A.n=9 B.n=13 C.n=15 D.n=26
Cau 2: Trén mat mot chat 16ng co hai ngudn két hop Si va Sz dao dong véi tan sé f =25 Hz. Giira S1, Sz
¢6 10 hypebol 1a quy tich ciia cac diém dung yén. Khoang cach giira dinh cta hai hypebol ngoai cing 1a
18 cm. Toc dg truyén song trén mat nudc la:

A.v=0.25m/s. B.v=0,8 m/s. C.v=0,75 m/s. D.v=1m/s.
Cau 3: Trong mot thi nghiém vé giao thoa séng trén mit nudc, hai ngudn két hop A va B dao dong véi
tan s6 15Hz va cung pha. Tai mot diém M cach nguon A va B nhiing khoang d; = 16 cm va d2 = 20 cm,
song c6 bién do cyc tiéu. Gitra M va dudng trung truc ciia AB ¢6 hai diy cuc dai. Tc do truyén song trén
mat nudc la

A. 24 cm/s B. 48 cm/s. C. 40 cm/s. D. 20 cm/s.
Céu 4: Hai ngudn song két hop cing pha A va B trén mit nude c6 tan sé 15 Hz. Tai diém M trén mit
nude cach cac ngudn doan 14,5 cm va 17,5 cm song c6 bién d6 cyuc dai. Gitra M va trung truc cia AB c6
hai day cuc dai khic. Van toc truyén song trén mat nudce la

A. 15 cm/s. B. 22,5 cm/s. C. 5 cm/s. D. 20 m/s.
CAu 5: Trén mit nudc nim ngang, tai hai diém Si, Sz cach nhau 8,2 cm, nguoi ta dat hai nguén song co
két hop, dao dong diéu hoa theo phuong thang ding co tan sb 15 Hz va ludn dao dong cing pha. Biét toc
do truyén song trén mat nudce 1a 30 cm/s va coi bién d6 séng khong doi khi truyén di. SO diém dao dong
vO1 bién d6 cuc dai trén doan S1S>la:

A. 11 B.8 C.5 D.9
Cau 6: Hai ngudn S; va S; trén mit nudc cich nhau 13cm cing dao dong theo phuong trinh
u=2cos40nt(cm) Biét téc d6 truyén song trén mit chit long 14 0,8 m/s. Bién do song khong d6i. S6
diém cuc dai trén doan S1S; 1a:

A7 B.9 C.11 D.5
Cau 7: Hai diém S1, Sy trén mat mot chat long, cach nhau 18 cm, dao dong cung pha vai bién do a va tan
s0 f=20 Hz. Toc dd truyén song trén mat chat Iéng 1a v = 1,2 m/s. Néu khong tinh dudng trung truc ctuia
S1S, thi s6 gon song hinh hypebol thu dugc 1a:

A. 2 gon. B. 8 gon. C. 4 gon. D. 16 gon.
Céu 8: Hai ngudn song két hop A va B dao dong nguoc pha véi tan s f = 40Hz, van tdc truyén song v =
60cm/s. Khoang cach gitra hai nguon song 1a 7cm. S6 diém dao dong voi bién do cuc dai gitra A va B 1a:

A7 B. 8 C.10 D.9
Céu 9: Tai hai diém O;, Oz cach nhau 48cm trén mat chit 1ong c6 hai ngudn phat song dao dong theo
phuong thing dimg véi phuong trinh: u, =5cos(100xt)(mm);u, =5cos(100nt+n)(mm) Vén toc
truyén song trén mit chat long 1a 2m/s. Coi bién do séng khong ddi trong qua trinh truyén séng. Trén
doan O10; c6 s6 cuc dai giao thoa la

A. 24 B. 26 C.25 D. 23
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Céau 10: Tai hai diém A va B trén mat nuéc co hai ngudn két hop cung dao dong véi phuong
trinhu = a cos100mnt . Tdc do truyén song trén mat nude 1a 40 cm/s. Xét diém M trén mat nudc c6 AM =
9cm va BM = 7cm. Hai dao dong tai M do hai séng tir A va B truyén dén 13 hai dao dong;

A. cung pha. B. nguoc pha. C. léch phag D. 1éch phaz?n

Cau 11: Trén mit nudc, hai ngudn két hop A, B cach nhau 40cm ludn dao dong ciing pha, co budc song
6¢cm. Hai diém CD nam trén mat nudc ma ABCD 1a mot hinh chir nhat, AD = 30 cm. SO diém cuc dai va
ding yén trén doan CD lan luot la:

A.5vao. B.7va6 C.13val2 D.11val0
Céu 12: Tai 2 diém A, B cach nhau 13cm trén mit nudc ¢6 2 ngudn song ddng b, tao ra song mit nude
c6 bude song 1a 1,2cm. M 1a diém trén mat nude cach A va B lan lugt 1a 12cm va Sem. N do6i xung véi M
qua AB. So hyperbol cuc dai cat doan MN la:

A.0 B.3 C.2 D. 4
Cau 13: O mit thoang ctia mot chat 1ong c6 hai ngudn két hop A va B cach nhau 20 (cm) dao dong theo
phuong thang dimg véi phuong trinh: u, =2cos(40nt)(mm);u, =2cos(40nt+n)(mm) Biét toc do
truyén song trén mit chat long 1a 30(cm/s). Xét hinh vuéng ABCD thudc mat chét 1ong. SO diém dao
dong véi bién do cuc dai trén doan BD la:

A. 17 B. 18 C.19 D. 20
Cau 14: Trong thi nghiém giao thoa séng nudc, hai vién bi nho Si, S» gin ¢ can rung cach nhau 2cm va
cham nhe vao mat nudc. Khi can rung dao dong theo phuong thang ding vai tan so6 f= 100 Hz thi tao ra
song truyén trén mat nudc véi van toc v = 60cm/s. Mot diem M nam trong mién giao thoa va cach Si, Sz
cac khoang di = 2,4cm, d> = [,2cm. Xac dinh s0 diém dao dong vdi bién do cuc dai trén doan MS;.

A.7 B.5 C.6 D. 8
Cau 15: Cho 2 ngudn song két hop dong pha dao dong voi chu ky T = 0,02 trén mit nude, khoang cach
gitra 2 nguon S1S2 = 20 m. Van toc truyén song trong moi truong la 40m/s. Hai diém M, N tao voi S va
S> thanh hinh chir nhat SIMNS; c6 MS; = 10 m. Trén MS; ¢6 s6 di€ém cuc dai giao thoa la

A. 10 diém B. 12 diém C. 9 diém D. 11 diém
Cau 16: Trén midt nuéc nam ngang cd hai ngudn song két hop ciing pha A va B cach nhau 6,5 cm, budc
song A =1 cm. Xét diém M ¢c6 MA = 7,5 cm, MB = 10 cm. SO di€ém dao ddng vodi bién do cuc ti€u trén
doan MB la

A. 6 B.9 C.7 D. 8
Cau 17: Trong thi nghiém giao thoa song trén mit chit 1ong, hai ngudn AB dao dong nguoc pha nhau voi
tan sO f= 20 Hz, van toc truyén song trén mat chat 1éng v =40 cm/s. Hai diém M, N trén mat chat 1éong co
MA =18 cm, MB = 14 cm, NA = 15 cm, NB = 31 cm. S6 dudng dao dong c6 bién d6 cuc dai gitra hai
diéem M, N la

A. 9 duong B. 10 duong C. 11 duong. D. 8 duong.
Cau 18: Hai ngudn két hop A,B cich nhau 16cm dang cing dao dong vudng goc voi mit nude theo
phuong trinh: x =acos 50nt(cm). C la mot diém trén mit nudce thude van giao thoa cuc tiéu, giita C va
trung truc cua AB c6 mot van giao thoa cuc dai. Biét AC = 17,2 cm, BC = 13,6 cm. Sb van giao thoa cuc
dai di qua canh AC la

A. 16 duong. B. 6 duong. C. 7 duong. D. 8 duong.
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Cau 19: Tai hai diém trén mat nudc, c6 hai ngudn phat séng A va B co phuong
trinhu =acos(40nt)(cm), van toc truyén séng 1a 50(cm/s), A va B cach nhau 11(cm). Goi M 1a diém
trén mat nude cd6 MA = 10 (cm) va MB = 5 (cm). S6 diém dao dong cuc dai trén doan AM 1a

A. 6 B.2 C.9 D.7
Céu 20: Tai hai diém A, B trén mat chit 1ong c6 hai ngudn phat song dao dong diéu hoa theo phuwong
trinhu, =u, =acos(100nt)(mm) . AB = 13 cm, mot diém C trén mit cht 16ng cach diém B mot khodng
BC = 13 cm va hop véi AB mét goc 120°, toc d6 truyén song trén mit chit 1ong 1a 1 m/s. Trén canh AC
c6 s diém dao dong voi bién do cuc dai la

A. 11 B. 13 C.9 D. 10
Céu 21: O mat thoang ctiia mot chit 16ng c6 hai ngudn két hop A va B cach nhau 20(cm) dao dong theo
phuong thing dimg véi phuong trinh u, = 2cos(40xt)(mm);u, =2cos(40nt+7)(mm). Biét toc do
truyén song trén mat chat 1ong 1a 30 (cm/s). Xét hinh vuong ABCD thudc mit chat 1ong. S6 diém dao
dong v&i bién do cuc dai trén doan AC la:

A.9 B. 8 C.7 D. 6
Céu 22: Tai hai diém S; va Sz trén mat nudc cach nhau 20(cm) c6 hai ngudn phat song dao dong theo
phuong thang dimg véi cdc phuong trinh 1an lugt lau, =2cos(50mt)(cm);u, =3cos(50nt—7)(cm) , toc
do truyén song trén mat nude la 1 (m/s). Piém M trén mit nude cach hai ngué)n song S1,52 lan luot 12
(cm) va 16 (cm). SO diem dao dong voi bién do cuc dai trén doan S;M 1a

A. 4 B.5 C.6 D.7
Cau 23: Trén mit nude c6 hai ngudn song nude A, B gidng hét nhau cach nhau mot khoang AB = 4,8).
Trén dudng tron nam trén mit nude cd tm 13 trung diém O cua doan AB c6 ban kinh R = 5X s& ¢ sd
diém dao dong véi bién do cuc dai la

A.9 B. 16 C.18 D. 14
Céu 24: Hai ngudn song két hop gidng hét nhau dugc dit cach nhau mot khoang cach x trén duong kinh
ciia mQt vong tron ban kinh R (x < R) va doi xiing qua tdm cua vong tron. Bi€t rang moi nguon déu phat
song cod budc song A va x = 6A. S6 diém dao dong cuc dai trén vong tron la

A. 26 B. 24 C.22 D. 20

Céu 25: Trén bé mit chét 16ng cho 2 ngudn dao dong vudng goc voi bé mit chat long co6 phuong trinh
dao dong u, =3cos10nt(cm);u, :5005(10nt+§j(cm) Téc d6 truyén séng trén day 1a v = 50 cm/s.

AB =30 cm. Cho diém C trén doan AB, cach A khoang 18 cm va cach B 12 cm. V& vong tron dudng
kinh 10 cm, tam tai C. SO diém dao dong cuc dai trén dudng tron l1a

A.7 B.6 C.8 D. 4
Cau 26: Trén bé mit chat 16ng c6 hai ngudn két hop AB cach nhau 40cm dao dong cing pha. Biét song
do moi ngudn phat ra ¢6 tan s6 f = 10 (Hz), van toc truyén song 2(m/s). Goi M la mdt di€ém nam trén
duong vudng goc véi AB tai A va M dao dong véi bién do cuc dai. Poan AM ¢6 gid tri 16n nhat la:

A. 20 B. 30 C. 40 D. 50
Cau 27: Trén bé mit chat 1ong c¢6 hai ngudn két hgp AB cach nhau 100cm dao dong cung pha. Biét song
do moi nguon phat ra ¢6 tan so f = 10 (Hz), van toc truyén song 3 (m/s). Goi M 1a mot di€ém nam trén
dudng vudng gboc voi AB tai A va M dao dong vi bién do cuc dai. Poan AM c6 gia tri nhd nhat 1a:

A. 5,28 cm B. 10,56 cm C.12 cm. D. 30 cm
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Céu 28: Trén bé mit chét 1ong c6 hai ngudn phat song két hop Si1, Sz dao dong cing pha, cach nhau mot
khoang S1S; = 40 cm. Biét song do mdi ngudn phat ra co tan s6 £ = 10 Hz, van tdc truyén séong v =2 m/s.
Xét diém M nam trén dudng thing vudng goc voi S1S; tai Si. Poan S1M c6 gia tri 16n nhit bang bao
nhiéu dé tai M c6 dao dong véi bién do cuc dai?

A. 50 cm B. 40 cm C.30 cm D. 20 cm
Céu 29: Trén bé mit chét 1ong c6 2 ngudn két hop S1,S2 dao dong cung pha, cach nhau 1 khoang 1 m.
Biét song do mdi ngudn phat ra ¢6 tan sd £ = 10 Hz, van tdc truyén song v = 3 m/s. Xét diém M nam trén
duong vuong goc voi SiS; tai Si. Pé tai M c6 dao dong voi bién do cuc dai thi doan SiM c6 gia tri nho
nhat bang

A. 6,55 cm B. 15 cm C. 10,56 cm D. 12 cm
Céu 30: Trén mat thoang chat 16ng, tai A va B cach nhau 20 cm, ngudi ta b tri hai ngudn dong bod c6 tan
s6 20 Hz. Tdc dd truyén séng trén mit thoang chit long v = 50 cm/s. Hinh vuéng ABCD nim trén mit
thoang chat 16ng, I 14 trung diém cua CD. Goi diém M nam trén CD 1a diém gan I nhat dao dong vo6i bién
do cuc dai. Tinh khoang céach tt M dén 1.

A. 1,25 cm B. 2,8 cm C.2,5cm D. 3,7 cm
Céu 31: Trong mdt thi nghiém giao thoa véi hai ngudn phat song giéng nhau tai A va B trén mit nudc.
Khoang cach AB = 16 cm. Hai song truyén di c6 budc song A =4 cm. Trén dudng thing xx' song song
v6i AB, cach AB mot khoang 8 cm, goi C 1a giao diém cua xx' véi duong trung truc ciia AB. Khoang
cach ngén nhét tr C dén diém dao dong véi bién do cuc tiéu nam trén xx' 1a

A.2,25 cm B.1,42 cm C.1,5cm D. 2,15 cm
Cau 32: Hai diém A va B trén mit nu6c cach nhau 12 cm phat ra hai song két hop co phuong
trinh: u, =u, =acos40nt(cm) , toe do truyén séng trén mat nude 1a 30 cm/s. Xét doan thang CD = 6 cm

trén mat nudc cd chung dudng trung truc voi AB. Khoang cach 16n nhét tir CD dén AB sao cho trén doan
CD chi ¢6 5 diém dao dong voi bién do cuc dai la:

A. 10,06 cm. B. 4,5 cm. C. 9,25 cm. D. 6,8 cm.
Cau 33: Giao thoa song nudc v6i hai ngudn gidng hét nhau A, B cach nhau 20cm c6 tan s6 50 Hz. Toc
do truyén song trén mat nudce 1a 1,5 m/s. Trén mat nude xét duong tron tdm A, ban kinh AB. Diém trén
duong tron dao dong véi bién do cuc dai cach duong thang qua A, B mot doan gan nht 1a

A. 18,67 mm. B. 17,96 mm. C. 19,97 mm. D. 15,34 mm.
Cau 34: Hai ngudn song AB cach nhau 1m dao dong ciing Pha véi bude song 0,5 m. I 1a trung diém AB.
H 12 diém nim trén dudng trung truc cia AB cach I mot doan 100 m. Goi d 1 duong thing qua H va song
song voi AB. Tim diém M thudc d va gﬁn H nhét, dao dong véi bién do cuc dai. Tim khoang cach MH

A. 22,67 m B. 30,45 m C.42,7m D. 57,73 m.
Cau 35: Trong thi nghiém giao thoa trén mat nudc, hai ngudn séng két hop A va B dao dong cing pha,
cung tan sb, cach nhau AB = 8 cm tao ra hai song két hop c6 budc song A =2 cm. Trén duong thiang (A)
song song vi AB va cach AB mdt khoang 1a 2cm, khoang cach ngan nhét tir giao diém C cta (A) voi
duong trung truc ciia AB dén diém M trén dudng thing (A) dao dong véi bién do cuc tiéu 1a

A. 0,43 cm B. 0,50 cm C. 0,56 cm D. 0,64 cm
Céu 36: Tai hai diém A va B trén mit chat 1ong c6 hai ngudn phat séng cung pha cach nhau AB = 8 cm,
dao dong voi tan s6 £=20 Hz va pha ban dau br?mg 0. Mot diém M trén mat nudce, cach A mot khoang 25
cm va cach B mot khoang 20,5 cm, dao dong voi bién do cuc dai. Gitra M va duong trung truc cua AB c6
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hai van giao thoa cuc dai. Coi bién d6 song truyén di khong giam. Piém Q cach A khoang L thoa man
AQ L AB. Tinh gia tri cuc dai cua L dé diém Q dao dong voi bién do cuc dai.

A. 20,6 cm B. 20,1 cm C. 10,6 cm D. 16 cm
Céu 37: Tai hai diém A va B trén mit nudc cach nhau 8 cm c6 hai ngudn két hop dao dong voi phuong
trinh: u, =u, =acos 40nt(cm), tde do truyén song trén mat nuoc 1a 30 cm/s. Xét doan thrfmg CD =4 cm
trén mit nudce cd chung duong trung truc véi AB. Khoang cach 16n nhit tir CD dén AB sao cho trén doan
CD chi ¢6 3 diém dao dong vdi bién do cuc dai la:

A.3.3cm B. 6 cm C.8,9cm D. 9,7 cm

Céu 38: C6 hai ngudn dao dong két hop S1va S, trén mat nude cach nhau 8 cm c6 phuong trinh dao dong
lan luot 1a: ug = 2cos(10nt—%)mm va ug = 2cos(10nt+§j mm .Tdc do truyén song trén mat nude la

10 cm/s. Xem bién d6 cia song khong dbi trong qué trinh truyén di. Piém M trén mat nude cach Sy
khoang SiM = 10 cm va S; khoang S:M = 6 cm. DBiém dao dong cuc dai trén S;M xa S» nhat 1a

A. 3,07 cm. B. 2,33 cm C.3,57 cm D. 6,00 cm
Cau 39: Tai hai diém A va B trén mit nudc cach nhau 8 cm c6 hai ngudn két hop dao dong véi phuong
trinh u, =u, =acos 40nt(cm) tde do truyén song trén mat nuoc 1la 30 cm/s. Xét doan thrfmg CD=4cm
trén mit nudce cd chung duong trung truc véi AB. Khoang cach 16n nhit tir CD dén AB sao cho trén doan
CD chi ¢6 3 diém dao dong vdi bién do cuc dai la:

A.3.3cm B. 6 cm. C. 8,9 cm. D. 9,7 cm.
Céu 40: Trén mit nudc tai hai diém S; va S ngudi ta dat hai ngudn song két hop, dao dong diéu hoa theo
phuong thing dimg voi phuong trinhu 4 =6cos40ntva u, =8cos40nt trong d6 u,;u, tinh bang mm, t
tinh bang gidy. Biét toc do truyén song trén mat nudce 1a 40cm/s, coi bién do song khong ddi theo thoi
gian. Trén doan thang S:S, diém dao dong vdi bién d¢ lem va cach trung diém doan S1S; mot doan gan
nhat la:

A. 0,25 cm B. 0,5 cm C.0,75 cm D. 1 cm.
Cau 41: Nguoi ta tao ra giao thoa séng trén mat nudc hai ngudon A, B dao dong véi phuong
trinhu, =u, =5cos(10nt)(cm) Toc dd truyén séng trén mét nude 1a 20 cm/s. Mot diém N trén mit nude
v6i AN - BN = -10 cm nam trén duong cuc dai hay cuc tiéu th méy, ké tir duong trung tryc ciia AB?

A. Cyc tiéu thir 3 v& phia A. B. Cyc tiéu thir 4 vé phia A

C. Cuc tiéu thtr 4 vé phia B. D. Cuc dai thir 4 vé phia A.
Cau 42: Cho hai nguén song S1 va S, cach nhau 8 cm. Vé mot phia ciia S, 1dy thém hai diém S; va Sq
sao cho S1S> =4 va hop thanh hinh thang can S1S:S3S4. Biét budce soéng 1a 1 cm. Hoi duong cao hinh thang
16n nhat 1a bao nhiéu dé trén S3S4 ¢6 5 diem cuc dai:

A. 24/2cm B. 3+/5cm C. 4cm D. 6v2cm
Céu 43: Biét A va B 13 2 ngudn séng nude gidng nhau cach nhau 4cm. C 1a mot diém trén mit nude, sao
cho AC L AB. Gia tri 16n nhét cia doan AC dé C nam trén duong cuc dai giao thoa la 4,2 cm. Budc song
c6 gia tri bang bao nhiéu?

A.24 cm B.3,2cm C.1,6 cm D. 0,8 cm
Cau 44: Hai nguon phét song két hop S, S trén mit nuéc cach nhau 30 cm phat ra hai dao dong diéu
hoa cung phuong, cung tan s6 f = 50 Hz va pha ban dau bang khong. Biét toc do truyén song trén mat
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chat long v = 6 m/s. Nhitng diém nam trén duong trung truc ciia doan S1S2 ma soéng tong hop tai d6 ludn
dao dong nguoc pha véi song tong hop tai O (O 1a trung diém ciia S1S2) cach O mot khoang nho nhét 1a:
A. 576cm B. 6:/6cm C. 4/6cm D. 2v/6cm
Cau 45: Hai ngudn két hop S1,S2 cach nhau mot khoang 1a 50 mm déu dao dong theo phuong trinh
u=acos(200mt)mm trén mat nude. Biét van tde truyén séng trén mat nude v = 0,8 m/s va bién d song
khong d6i khi truyén di. Piém gan nhit dao dong cung pha v&i ngudn trén duong trung truc ciia S1S; cach
ngudn Sp 14
A.32 mm B. 28 mm C. 24 mm D. 12 mm

DAP AN

1-B 2-D 3-A 4-A 5-D 6-A 7-C 8-C 9-A 10-B
11-B 12-C 13-C 14-C 15-C 16-B 17-A 18-D 19-D 20-A
21-C 22-C 23-C 24-C 25-D 26-B 27-B 28-C 29-C 30-B
31-B 32-A | 33-C 34-D 35-C 36-A | 37-D 38-A 39-D 40-A
41-A | 42-B 43-C 44-B 45-A
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I BAI TAP SONG DUNG

Pé 1am tét nhitng bai tap vé song dimg, ban doc hiy doc ki phan i thuyét da duoc tac gia hé thdng va
lwu ¥ lai toan bo kién thirc. Tac gia s& khong nhic lai kién thic ¢ day nita ma di vao bai tép cu thé dé
minh hoa.
1. Bai tip dai cwong vé song dirng
Vi du 1: Trén mot soi ddy dan hoi dai 1m, hai ddu c¢6 dinh, dang c6 song ding voi 5 nut song (ké ca hai
dau day). Budc song cia song truyén trén day la:

A.0,5m. B.2m C.1m D. 1,5m.

Loi giai

S6ng dimg trén soi day hai dau c¢b dinh nén chiéu dai day thoa méan / = k%

Vi trén day c6 5 nat song ké ca 2 dau nén k = 4 do d6 l=4§:>l=0,5m

Dap an A.
Vi du 2: M6t soi day dan hdi dang c6 séng dimg. Trén day, nhimg diém dao dong véi cung bién d6 4; co
Vi tri can br:ing lién tiép cach déu nhau mét doan d; va nhiing diém dao dong véi cung bién do A2 co vi tri
can bang lién tiép cach déu nhau mot doan d2. Biét A; > A> > 0. Biéu thtc ndo sau day dang?
A.d; = 05d> B.d; = 4d; C.d; =0,25d; D.d; = 2d>

Loi giai

— Cac diém dao dong cung bién dd khi cac di€ém do cach niit mdt khoang nhu nhau.
g A , A
— Gid st nhitng diém dao dong cung bién dJ cach nut mdt khoang x, x < T
— Vi céc diém nay cé vi tri can bang lién ti€p va cach déu nhau, nén tr hinh v€, ta co:

x+a’+x=i d=
2=

x+x=d X =

ECI RSN NP

Vid; > A2 > 0néntacd
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. /1 1 r ~ < A r \ A A \ r . rA M , A A 5
+ Khi x= 3 thi ta c6 nhiing diém c6 cung bién dd 4> va co vi tri can bang cach déu nhau mdt khoang

A
d2 :Z

. ﬂ' 1 7 ~ < A \ ‘A A < R \ ) . rA M ’ A A
Khi x =Z thi ta c6 nhitng di€m cung bién do 41 (diém bung) va c6 vi tri can bang cach déu nhau mdt

khoang a’1=2x=%

4t
2% _2 94 =24,

LA 2

2_2 4

bap an D.
Vidu 3: M, N, P 1 3 diém lién tiép nhau trén mot soi diy mang song dimg c6 cing bién do 4 mm, dao

dong tai N nguoc pha véi dao dong tai M MN = g =1cm. Clr sau khoang thoi gian ngin nhét 13 0,04 s

so1 day c6 dang mot doan théng. Tbc do dao dong cua phén tir vat chét tai diém bung khi qua vi tri can
bang (liy 7 =3,14)
A. 375 mm/s B. 363 mm/s C. 314 mm/s D. 628 mm/s
Loi gidi
Vi M va N dao dong nguoc pha nén M va N dbi xtrng voi nhau qua nat Q nao dé, con N va P d6i ximg

nhau qua bung. Goi nat gan P nhat 13 R.

Do 3 diém nay ciing bién d6 nén tir cong thirc bién d6 4 =2a

. 2nd . \ S S T
sin %‘ (d 1a khoang cach tu dieém xét toi

nut) ta suy ra OM =QN=PR=@=O,SCWZ .

Mat khéc ta c6 khoang cach gitra hai nat OR 1a

QR=%:>QN+NP+PR=%:>%:>0,5+2+0,5=%:>/1=6

Khoéng thoi gian giita hai 1an soi day dudi thang 1a g =0,04=T7=0,08

=2 40=810"25 = 0,628m /5= 628mm s
T 0,08 0,08

Pap an D.
Vi du 4: Cho soi ddy co chiéu dai /, hai dau day c¢6 dinh, van tdc truyén song trén soi day khong doi. Khi
tan s6 song 1a f; = 50Hz trén soi day xuat hién n; = 16 nit song. Khi tan s6 song 1 f>, trén soi day xuat
hién 7> = 10 nat séng. Tinh tin sb fo.

A.f5=30Hz B.f;=20Hz C.p=10Hz D.£=15Hz
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Loi giai

Khi tan s6 13 /i thiz /= (n _1)%:(,11 _1)2Lf1(1)
Khi tin s6 12,3 thi 1= (n, ~1)22 = (m, ~1)=2(2)
2 2 2 2f2
Tir (1) va () ta c6: 1 = (m ~1) 22 = (n, ~1)= Szt _(m-)
25 21 A />
Thay s6 ta dugc 165;1 _10-1 = f, =30Hz.

2

Dap an A.

Vi du 5: Quan sat hién tuong song dimg trén mot soi day c6 chiéu dai 36 cm, ngudi ta thay trén soi day
hinh thanh ra 5 nGt song, trong d6 ¢6 2 nat nim tai hai dau soi day. Khoang thoi gian giira hai 1an gan
nhit ma soi day dudi thing 13 0,6 s. Van tc truyén séng trén soi day la:
A.v = 5cm/s. B. v = 10cm/s. C.v=15cm/s. D. v = 20cm/s.
Loi giai
Trong phan 1i thuyét ta dd ching minh khoang thoi gian gitta hai lan soi ddy dudi thiang la:

g=0,6:T:1,2s

Trén soi ddy hinh thanh ra 5 nat séng, trong d6 c¢6 2 nit nam tai hai dau soi day, vi vay c6 4 bung song

trén soi day va chiéu dai soi day la:

l:4§:36cm:>/1=18cm

Van toc truyén song trén sgi day la: v=

N~

=£=150m/s
1,2

Pap an C.
Vi du 6: Lam thi nghiém giao thoa vé song dirng trén soi day c6 chiéu dai /, hai dau cb dinh, tan so thay
d6i dugc. Khi tan sb 1a f; = 45Hz thi trén day c6 hién tuong song dimg. Khi ting tin sd ctia ngudn song,
t6i khi tan s6 1a /> = 54Hz thi trén soi ddy méi lai xudt hién song ding. Hoi tan sd ciia ngudn nho nhét
bang bao nhiéu thi trén soi diy bt dau co séng dimg? Cho biét van tdc truyén song trén soi diy khong
doi

A.f=9Hz B.f=18Hz C.f=36Hz D.f=27Hz

Loi giai

Goi van toc truyén song trén soi day 1a v, do hai dau day c6 dinh nén ta co:

ST A 1A A 104 Lz A v
Khi tan s0 1a f, trén day xuat hién n; b6 song nén / =n, % =n, —(1)

24
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Khi tan s6 14 f5,trén day xuét hién n> b6 séng nén [ =n, % =n, %(2)
2
A A 45 5
Tir (1) va (2) ta co: zznl—lznz—u:ﬁ:ﬂ@—:ﬂ:—@)
2 2 f, n, 54 n, 6
Do fi va f> 1a hai tan sé lién tiép xay ra song dimg trén soi ddy, nén sd bo song trong hai trudng hop chi
hon kém nhau 1 don vi (tirc n;, n2 12 hai s6 nguyén lién tiép). Tir (3) suy ra n; = 5 b6 soéng; n2 = 6 bé song.
Gia sir véi tn sb fthi lic d6 soi day xuét hién n bo séng, khi do: = n% —n %(4)
4
Tir (1) va (4), ta c6: [=n—omntocs MMy o Mh 145 _
2f 2f  h S nooS

Dé tan s6 £ nho nhit thi n nguyén nho nhét, suy ran =1, ta 6 fuin = 9.1 =9 Hz.

In

Dap an A.
Vi du 7: Lam thi nghiém giao thoa vé song dimg trén soi day c6 chiéu dai / véi mot dau cd dinh, mot dau
1a bung song, tan s thay d6i dugc. Khi tan sb 1 f; = 40Hz thi trén day co6 hién tuong song dimg. Khi
tang tan s cua ngudn song thi khi tin sb 1a f> = 56Hz thi trén soi ddy méi lai xuat hién séng dung. Hoi
tan sd ctia ngudn nho nhit bang bao nhiéu thi trén day bat dau c6 song dimg? Cho biét van tdc truyén
song trén soi day khong doi.

A. f=8Hz. B. f=16Hz. C.f=24Hz. D. f=12Hz.
Loi giai

Goi van toc truyén song trén so1 day 1a v, do mot dau day ¢ dinh, mot dau bung nén ta co:
Khi tan s6 1a f7, trén day xuét hién n; bung song thi:
I=(2n -1)% —1=(2n _1)2Lf1(1)
Khi tan s 14 /5, trén ddy xudt hién 7> bung song thi:

I=(2m,-1) 3 =1=(2n, )57 0)

2

Tir (1) va (), ta c6: 1=(2m, —1) = = (2m, ~ 1) e L2 = M1 o, 30 _Mi@)

2f 2f,  fi m 56 (2m,—1) 7
Do /7 va f> 1a hai tan s lién tiép xay ra song dimg trén soi day, nén (2n; - 1) va (2n: - 1) 1 hai s6 nguyén
1¢ lién tiép
T (3)suyra 2n,—1=5 va 2n,-1=7
Gia sir v6i tan sb fthi luc d6 soi day xuat hién n bo song, khi d6
v

,
1= (2 1) 5= (20,1 2(4)
Tur (1) va (4), ta c6: [ =(2n —1)—=(2n+1)—— = 2n -1 _2n-1

25 2f h f
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C(2n-1)f, (2n-D40
== 2n-1 5 =8(2n-1)

Dé tan s6 £nho nhit thi n bé nhat van =1, taco: f

mi

»=8(2.1-1)=8Hz

Pap an A

STUDY TIP

Tur hai vi du 6 va 7 ta suy ra cach lam nhanh.
+ Néu song dimg trén soi ddy v6i hai dau c¢b dinh:

Kiém tra ti s6 néu thy Lbéng thuong cuia hai s6 nguyén lién tiép thi tin s6 nho nhat dé c6 song ding
2

trén soi day f,., =/, - /|-
+ Néu song dung trén soi day voi mat dau nat, mot dau bung:

Kiém tra ti s néu thay ib??mg thuong cta hai sé nguyén 16 lién tiép thi tn s6 nho nhat dé c6 song dimg
2

=1

trén soi day f . 5

Vi du 8: Mét soi day AB c6 chiéu dai /, dau A c6 dinh, dau B gén véi can rung voi tan so thay doi dugc,
diém B duoc coi 1a nut séng. Ban dau trén day c6 song dimg, khi tan s ting thém 40 Hz thi s6 nut trén
day ting thém 8 nat. Tinh thoi gian dé séng truyén di gitra hai dau day?
A.0,1s. B. 0,05 s. C.0,2s. D. 0,25 s.
Loi gidi
Gia str khi tan s6 dao dong 12 f; thi sb nat trén day 1a n;, khi d6:
1

I=(m _1)5 =(n _1)2Lf1(1)

Téc d6 truyén song trén day: v =2/ A (2)

(m-1)

Gia sir khi tin s6 dao dong 14 /> thi s6 nut trén day 1a ny = ny - 8, khi do:
1 %
l=(n,-1)==1=(n,-1)—(3
(m=1)5 =1 =(m 1))

Tu (1) va (3), ta co:

l=(nl—1)L:(n2—1) v ®n1_1=n2_1=(n2_1)(n1_1):nz_nl_i 1
25 2L h A o=, frimfi 405

Thay vao (2) ta dugc: v =2/ / =21.5=10!/

(m=1)

. A e o [ 1
Thoi gian song truyén di gitra hai dau day: 1 =—= o1 0,1s
v
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Pap an A.
Vi du 9: Xét song ding trén mot soi ddy voi mot dau diy bude vao diém cb dinh, dau con lai gin v6i can
rung ¢6 tan s6 /= 20Hz. Téc d6 truyén song trén day 1a v = 120cm/s. Tim sb nit va bung séng trén mot

doan day nam sat dau co6 dinh va c6 chiéu dai / = 22,1cm.

A. C6 6 bung song va 7 nlt song. B.Co6 6 bung song va 6 nut song .
C. C6 7 bung séng va 8 nut song. D. C6 7 bung song va 7 nlt song.
Loi gidi
Budc song: A = % = %cm
Xét mot diém M trén soi day, cach dau day mot doan x, tai M ¢6 bung séng khi:

03x:(2k+1)%sl®032k+1s471:4'262’1:14,73@—%sk3687

=k=0;1;2;3;4;5;6
C6 7 gia tri cta k nén c6 7 diém bung trén soi day.
Xét mot diém M trén soi day, cach dau day mot doan x, tai M c6 nut song khi:

0Sx=k%£l©0£k£27l=2'22’1

=737T=k=0;1;2;3;4;5,6,7

C6 8 gia trictia k nén c6 8 diém nut trén soi day.
Pap an C.

Vi du 10: Séng dumg trén soi day c6 chiéu dai I/, budc song A =16cm . Xét diém O trung véi mot nut
song, cac diém M, N, P, Q nam vé mot phia ctua diém O cach O nhitng doan tuong tng la: 59 cm; 87 cm;
106 cm; 143 cm. Pha dao dong cua cac diém trén co tinh chit gi?

A. M va N dong pha v6i nhau va nguoc pha véi cac diém P va Q.

B. M va P ddng pha v&i nhau va nguoc pha véi cac diém N va Q.

C.M, N, P va Q déu ddng pha véi nhau.

D. M, N va P dong pha v&i nhau va ngugc pha véi Q.

Loi gidi

Dbi v6i song ding, trir nhitng diém nuat ding yén khong dao dong, nhitng diém dao dong con lai s& hodc
ddng pha v&i nhau va nguoc pha v6i nhitng diém con lai. Cu thé nhitng diém nam bén trén vi tri cAn bang
thi luén dong pha véi nhau va nguoc pha vé6i nhitng diém ndm bén dudi vi tri can bang. Chon truc toa

trung voi soi day, géc toa do trung vao diém O, chiéu duong hudng sang phai.

Xét nhitng diém ndm vé mét phia ctua diém O, nhiing diém co toa do Zk% <x< (2k + 1)% thi luén dao

dong dong pha v6i nhau va nguoc pha voi nhitng diém co toa do (2k + 1)% <x< 2k§

Kiém tra toa d0 cua cac diém, ta co:
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Diém M c6: 7inM =59=7,375££8£
2 272

Diém N co: 10%3 x, =87 = 10,875% 311%

Diém P cé: 13§S x, =106 = 13,25% < 14%

Diém Q co: 18% <x,=147= 18,375% < 19%

Két luan: Céac diém M va P dong pha v4i nhau va ngugc pha véi cac diém N va Q.

STUDY TIP

Co6 thé gidi nhanh bai todn nhu sau:
A > A A o X+ 2R ﬂ/ r A A 5 r s A r r < R N0 A A r A
Lap ti s0 toa do ciia moi diém cho EX so sanh phan nguyén cua céc ti s0 do, cac diém ma ti so trén c6 phan

nguyén a s6 chan thi ludn dong pha véi nhau va nguge pha véi nhitng diém ma ti s6 trén c6 phan nguyén 1a

so 1é.

bap an B.

Nhdn xét: Loi giai trén chi ap dung cho nhimg diém ndm vé mot phia so véi diém gdc O, con véi nhimg
diém nam vé hai phia ctia gc O thi két qua lai khac. Ta xét vi du tiép theo
Vi du 11: Song dimg trén soi day c6 chiéu dai /, budc song A =16cm . Xét diém O trung v6i mot nit
song, cac diém M, N, P, Q cach o nhiing doan tuong ung la: 59 cm; 87 cm; 106 cm; 143 cm. Biét cac
diém M va P ndm vé bén trai diém O, cac diém N va Q nim vé bén phai diém O. Pha dao dong cia cac
diém trén c6 tinh chat gi?

A. M va N ddng pha v6i nhau va nguoc pha véi cac diém P va Q.

B. M va P dong pha v6i nhau va nguoc pha voi cac diém N va Q.

C.M, N, P va Q déu ddng pha véi nhau.

D. M, N va P dong pha véi nhau va nguoc pha véi Q

Loi giai

Chon truc toa do trung voi soi day, géc toa dg trung vao diém O, chiéu duong hudng sang phai.
Xét nhiing diém nim vé mot phia cua diém O, nhirng diém c6 toa do Zk% <x< (2k +1)§ thi Iudén dao

dong dong pha v6i nhau va nguoc pha voi nhitng diém co toa do (2k + 1)% <x< 2k§
+ Véi hai diém M va P nam bén trai diém O, ta co:

Diém M c6: 7inM =59=7,375138i
2 272
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Diém P cé: 13%S x, =106 = 13,25% < 14%

Nhu vay diém M dong pha véi diém P.
+ Véi hai diém N va Q nam bén phai diém O, ta co:

Piém N c6: —10%3 x, =—87 = —10,875% < —11%

Diém Q c6: —18§§ X, =—147= —18,375%£ —19%

Nhu vay diém N dong pha véi diém Q.

Xét hai diém dao dong nam vé hai phia cua diém nit O, néu cd toa d§ cung thoéa man

2k%£x£(2k+l)% hodc (2k+1)§£x£2k% thi luon dao dong ngugc pha

.z .2 A A L ) A A
Nguoc lai néu mot diém c6 toa dd 2k5 <x< (2k+1)5 diém con lai c6 toa do (2k+1)5 <x< 2k5 thi

hai diém nay dong pha
Nhu vay c6 thé khang dinh M va N dong pha, suy ra ca bén diém M, N, P, Q déu ddng pha
bap an C.

Vi du 12: M6t soi day dan hdi c6 song dimg, bién d6 tai bung song 1a 4y, van tdc truyén song trén day

v =240 cm/s. Piém M trén day c6 phuong trinh dao dong u,, = icos(ZOm + %) cm thi diém N cach M

NG

mot doan 11 cm dao dong véi phuong trinh:

A. u, :%cos(mm—i—%jcm;u,v :icos(ZOﬂt—%{Jcm

2
A3

B.u, = cos(207rt—3—ﬂjcm;u,\, :icos(ZOﬂt—zjcm
2 4 2 4

A
C.u :icos 201+ 2% cmiu, = 0\/gcos 207rt—3—ﬁ cm
) 4 Yoo 4

D. u, =icos(20m‘—37ﬂjcm;u]v :icos(20m+%jcm

2 B

Loi giai
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K 207

Tan s6 dao dong: f =—="—=10Hz
2r 2w
Budc song: 4 = Yo 240 =24cm
f 10

Xét bon diém thude 3 bo song lién tiép theo thi tu: Piém N; thudc bo song thtr nhét - nat O - diém M
gan O nhat thudc bo song thr 2 - nat O'- diém N> thudc bé séng thir ba (hinh vE).

Do bién d§ dao dong taiM 1a 4,, = % nén khoang cach ngin nhét tir M t&i niit O la: MO = % =3cm
V6i diém N; nam bén trai diém M, ta co6 N,O=NM —MO =11-3=8cm :
‘AO sin 272'—‘ ‘AO sin 27r—‘

Diém N; dong pha v6i diém M nén phuong trinh dao dong cua diém N; la:

A
Uy =°—\/§cos 207t +2 7 :Aoﬁcos 20 t—3—7[
2 4 2 4

V6i diém Nz nam bén phai diém M, ta c6: N,0' = N,M — MO’ =11-9 = 2cm

4

sm27z— sin 27
4y snan S fp anar 2] -2

Diém N> dong pha v6i diém M nén phuong trinh dao dong cua diém N; la:
u, =ﬁcos 207rt—3—”
b2 4

bap an B.
Vi du 13: Cho soi day mot dau ¢6 dinh, mot dau con lai gén voi can rung phat song dao dong véi
phuong trinh u, = acos(a)t+(p) cm. Trén ddy co song dung 6n dinh voi bude song . Hai diém M va
N trén day cach nhau 3,751 c6 bién do lan luot 1a Ay= 6cm; Ay= 8cm. Tim bién d0 cua nguén phat
ra song do?
A. a=10cm. B.a=7,5cm. C.a=15cm. D. a = 5cm.
Loi gidi
Goi x7,x2 1a khoang cach tit M va N téi dau nit ¢d dinh, ta co:
X, —x,=3,75A=x, =x,+3,754

Goi Ao = 2a 1a bién do tai bung song, bién do song dung tai M va N tuong ung la:

A,, =|4,sin 272 = |sin 27 ‘ Ay
AO
Ay —‘AO sm27rﬂ ‘AO Sin(Zﬂ%—ZSﬂ'j =‘AO cos(Zn%)
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AN

cos (27[ ﬁj =—
A

4,

=

2 2 2 2
Do d6 ta ¢b sin 272 + cos? 271 [A—Mj + (ﬂj = M =
7 7 e Bt e B

= Ay =2a=]4} + 42 =\6*+8° =10=> a = 5cm

Pap an D.
Vi du 14: Ba diém A, B, C 1a ba diém lién tiép trén mot soi day c6 song dung véi cung bién do 43
cm. Piém A dao dong nguoc pha véi diém B va AB = 2BC. Ci sau nhitng khoang thoi gian lién tiép 1a
0,25 s thi soi day co6 dang mdt doan théng. Tim tdc d6 dao dong cuc dai cua diém M 1a trung diém cua
AC?
A. 1673cm /s B. 1677+/2cm /s C. 16zwcm/ s D. 32zxcm/ s

Loi giai

Theo bai ra vi tri cia ba diém A, B, C duoc thé hién nhu hinh vé.
Do bién dd cua ba diem A, B, C bang nhau nén khoang cach tor mo6i diém nay dén moi nlit gan nd nhat

phai bang nhau. Ta c6:

Al = BI, =CI,

AC= AL +1,C=CL+1,C=11,=2
A
AB=2
Taco: AC= AB+BC = AR+ B _34B _A 3
2 2 2 A
ar ==
6

Goi A, =2a 1a bién do tai bung song, bién do dao dong tai diém A 1a:

l
A, =14, sm27z ‘AO sm—‘—

AO\f_4xf:>A0 8

Khoang cach tir M t6i diém nat 7; 1a: MI, = MA - IA-%—]A—i—%=i
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A
Bién dg dao dong tai diém M la: A,, =|A4,sin 271% = ‘AO sin %‘ = % =4cm

T ) x.
Ct sau nhirng khoang thoi gian lién tiép 3 thi soi day dudi thang.

Tacé:z=0,25:>T=o,5:>a)=27”:4;r

Tdc d6 dao dong cuc dai cia diém M 1a: v, = A,,.0=4.47 =167cm/ s

bap an C.
Vi du 15: Mot day dan hoi AB dau A duoc rung nhd mét dung cu dé tao thanh song dimg trén day. Biét
phuong trinh dao dong tai dau A 13 u ,=acos1007z¢. Quan sat song dung trén soi day ta thiy trén day c6
nhing diém khong phai 1a diém bung dao dong véi bién do b (b #0) cach déu nhau va cach nhau khoang

1 m. Gi4 tri ctia b va tdc truyén song trén soi day lan luot 1a:

A. a\/z;v:ZOOm/s B. av3;v=150m/s
C. a;v=300m/s D. a\/i;v=100m/s
Loi giai

Céc diém B, C, E, F dao dong cung bién do b s& cach nut gdn nd nhat nhimg khoang bang nhau:
AB=CD =DE=FG
Mit khac, cac diém B, C, E, F cach déu nhau khoang Im nén ta c6

BC=CE=EF=1m

CE=CD+DE
T hinh vé, ta co: =CE=2CD=BC=2CD=BC=AB+CD
CD =DE
- , A A
Mat khac AB+BC+CD=E:>2BC=5:>}L=2.2.1=4m:>ﬂf=4.50=200
27 AD el
4 8

_ a2

Biéndo la b =2a =2a/lsin

sin

‘:241 sin

Pap an A.
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Vi du 16: Mot soi day dan hoi cang ngang, dang c6 séng dirng 6n dinh. Trén diy A 13 mot diém nit, B 1a
mot diém bung gﬁn A nhét, AB = 14 cm, goi C 1a mdt diém trong khoang AB c6 bién do bﬁng mot nira
bién do cua B. Khoang cach AC la:
A. B.7 C.3,5. D. 1,75
Loi giai

27d

Xét diém C cach A v6i CA = d. Bién d6 ctia song dimg tai C: A.=2a sinT

Dé a. = a (bang nira bién d6 cia B 13 bung song):

A =asa=2a sin@ = smzﬂd =l:>ﬂ=£+k27z
A A 2 A 6

:d:(%+kjﬂ, vOi A =4A4B =56cm

Diém C gn A nhat img vé6i k=0:>AV:%:%=%(cm)

Pap an A.
Vi du 17: Mot soi ddy AB dan hdi cing ngang dai / = 120cm, hai dau cb dinh dang c6 song dimg 6n dinh.
Bé rong ctia bung song 1a 4a . Khoang cach gan nhét giira hai diém dao dong cung pha co cing bién do
bang a 14 20 cm. S6 bung song trén AB 1a
A. 10 B. 4 C.8 D.6
Loi giai

Bé rong ctia bung 14 44 thi bién do ciia mot diém trén day khi c6 song dimg

A=2a cosm‘
A

Trong d6 d 1a khoang cach tir mot diém trén day dén diém bung gan né nhat.

Céc diém co cung bién do va cung pha s& dbi ximg voi nhau qua diém bung. Ma khoang cach gan nhat
giita hai diém dao dong ciing pha cing bién do @ 1a 20 cm nén khoang cach tir mot diém dén bung 1 10
cm. Do do ta co

27:.10‘ ‘ 27.10 2710 7
<> |COS =—

1
a=2a|cos =—=
A ‘ 2 A

= A =60cm.

Vi hai dau c¢b dinh nén / = k%: k=4.Vay co 4 bung trén AB

Dap an B.
Vi du 18: Mot soi ddy sit, manh, dai 120 cm cing ngang, c6 hai ddu c6 dinh. O phia trén, gin soi day c6
mot nam chdm dién dugc nudi bang ngudn dién xoay chiéu c6 tan sb 50 Hz. Trén ddy xuét hién song
dirng v&i 2 bung séng. Toc do truyén song trén dy 1a

A. 120 m/s. B. 60 m/s. C. 180 m/s. D. 24.0 m/s
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Loi giai
Vi 1 chu ki dong dién doi chiéu 2 1an nén nam cham hut day 2 1an, do d6 tan sé song dimg trén day 1a
f'=2f=100Hz
Taco [’ =% =; (do c6 2 bung séng) nén suy ra v=100.1,2 = 120 m/s.
Pap an A.
Vi du 19: Mot soi day dan hoéi dai 30 cm c6 hai dau c¢b dinh. Trén day dang c6 séng dimg. Biét song
truyén trén diy voi bude song 20 cm va bién do dao dong cua diém bung 13 2 cm. S6 diém trén diy ma

phﬁn tur tai d6 dao dong véi bién d 6 mm la

A. 8 B.6 C.3 D. 4
Loi giai
. 21 2.30
Khi ¢6 song dung, sO bo song trén ddy: — =——=3( b
g dimg g y: = =55=3(bd)

Trén mdi bo ¢6 2 diém dao dong véi bién d6 6mm. Suy ra s diém trén diy ma phan tir tai d6 dao dong
voi bién d6 6 mm 12 2.3 = 6 diém
Pap an B.
2. Bai toan vé d9 1éch pha giira cac phin tir trong séng ding
2.1. Phuong phap
Phuong phap chung giai bai toan dang nay la
—  Xéc dinh d6 1éch pha giita hai diém dé biét duoc diém nao sém (tré) pha hon.
— Dung dudng tron suy ra két qua bai toan.
Chu y: Trong song dimg, cac diém ddi ximg v6i nhau qua mot nat thi nguoc pha, dbi xtrng nhau
qua mot bung thi cung pha.
2.1. Vi du minh hoa
Vi du 1: Mot soi ddy dan hdi cing ngang, dang c6 song dimg 6n dinh. Trén day, A 1a diém nut, B 1a
diém bung gan A nhat, C 1a trung diém ctia AB véi AB bang 10 cm. Biét khoang thoi gian ngan nhat
gitra hai 14n ma li 6 dao dong cua phﬁn tir tai B bﬁng bién do dao dong cua cac phén tirtai C1a 0,2 s.
Téc d6 truyén song trén day la:
A.v=0,25 m/s. B.v=2m/s. C.v=0,5m/s. D.v=1m/s.

Loi giai

Trang 13



Taco: AB :%: 10cm = A =40cm
Gia sir diém bung B dao dong véi bién do As.

Piém C 1a trung diém ciia AB, suy ra khoang cach tir C dén dau nat A 1a AC =%

= Bién d6 ctia diém C 1a: 4, = 4, [sin =

V2
Thoi gian ngin nhat gita hai 1an lién tiép li d6 cua diém B bing bién do cua diém C, tuc 1a
Ab

=

27:AC‘ A,

Xy =A4.=

4 . . \ , yo. e . < R A \ A A A
Dua vao dudng tron ta thay ngay thoi gian nay tng vdi thoi gian diém B dao dong tir —2 dén Ay roi

V2

. A .
quay lai —% . Thoi gian nay 14 0,2 s nén ta co
N
Z+Z:Z:O,2:>T=O,8
8 8 4
ALK A A A 40
Van toc truyén song trén day: v:?:—8:500m/S:0,5m/s

bap an C.
Vi du 2: Song dung xuat hién trén soi ddy v6i tan sb f= 5 Hz. Thir t cac diém trén day lan lugt 13 P,

M, N, O sao cho P 1a diém nut, O 1a diém bung gﬁn P nhat (M, N thudc doan OP). Thoi gian ngén
nhét gitta hai 1an lién tiép dé gia tri i d6 cua diém P bang bién do dao dong cua diém M 1a %s. Thoi
gian ngan nhat gitta hai 1an lién tiép dé gia tri li 46 cta diém O bang bién do dao dong cua diém N 1a
%s . Biét khoang cach gifta hai diém M, N 1a 2 cm. Tim vén tdc truyén song trén day?

A.v=1,2 m/s. B.v=3,6 m/s. C.v=1,6 m/s. D.v=24m/s.

Loi giai

Trang 14



Goi Ap la bién d¢ tai bung song, ta co:
. . z 4 . .« g A 5 M A A 5 + R \ 1 A J 7 r
Thoi gian ngan nhat gitta hai 1i d§ cia O bang bién do cua diém M 1a A¢ =%nen ta cO goc quét:

A, =24 :Aocoszzi

2 TN 4 2

Thoi gian ngan nhat gitra hai 1i 4§ cua O bang bién do cua diém N la Ag, =£ nén ta cd goc quét:

1 r A3
Ap =10r.—=—= A, = 4, cos— =2
@ 30 3 v = 6 2
AM:ﬁ AO‘SIHQJZ.PM =i 27Z-PM:£ PM:i
Ta cé V2 A 4 8
a co =
43 27zPN| AOI 27PN _ 7 | o A
AN:_ A, |si == -2
2 y) 3 6

Vi khoang cach gitra hai diém M va N 13 2 cm nén ta c¢6

PN—PM:ZQ%—§:2<:>J,:480m

Van tbc truyén song trén ddy v=A.f = 48.5=240cm /s =2,4m/ s
Dap an D.
Vi du 3: Mot soi day dan hdi cing ngang, dang c6 song dimng cb dinh. Trén day, A 13 mot diém nat, B 1a

diém bung gan A nhét voi AB = 15 cm. M 12 mét diém trén day cach B 1a 10 cm. Biét ring trong mét chu

ki song, khoang thoi gian ma dg 16n van tdc dao dong cua phﬁn tir B nho hon vén tdc cuc dai cta phén tr

1 r 1
M la ES . Toc do truyén song trén day la

A. 240 cm/s. B. 120 cm/s. C. 90 cm/s. D. 60 cm/s.

Loi giai
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:"-"il"—.?

Ta co: AB:%:150m2>/1=6Ocm

Khoang cach tir M dén nut A 1a: MA= AB-MB=15-10=5cm .

Goi Ap = 2a 1a bién d¢ tai bung song, bién do song tai M:

_4

A4, =

. 5 . T
sin 277 — sin —
Aot 2751 = |5

max
vB

2

Tbc do dao dong cuc dai M: v} =4, 0= % =

Bai toén tro thanh: Trong mét chu ki, thoi gian tdc do dao dong cuia B nho hon tdc do dao dong cuc

max

dai cua M |v,|< sz 12 bao nhiéu? DAy 1a bai todn quen thudc trong chuong giao dong co. St dung

duong tron dé thay tong goc quét duge Ap = 2.% = 27” = At= g = %s =>T=1
Tbc d6 truyén song trén day: v = % = % =60cm/ s

Pap an D.

Vi du 4: Trén mot soi day dan hdi dang c6 song ding 6n dinh véi khoang cach giita hai nut song lién
tiép 1a 6 cm. Trén day c6 nhitng phan tir song dao dong voi tin sd 5 Hz. Va bién d6 16n nhit 1a 3 cm.
Goi N 1a vi tri cua mot nut séng; C va D 1a hai phz‘?m tr trén day ¢ hai bén cua N va c6 vi tri can bﬁng

cach N lan luot 1a 10,5 cm va 7 cm. Tai thoi diém #;, phan tir C ¢6 li 6 1,5 cm va dang hudng vé vi
tri can bang. Vo thoi diém ¢, =1, +Z—(9) phéan tr D c6 li do la:

A. -0,75 cm. B. 1,50 cm. C.-1,50 cm. D. 0,75 cm.

Loi giai
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. : A LA A
— Khoang céch gitra hai ntit song lién tiép 1a 6 cm nén 3 6cm ,suyra A=12cm.

— Bién d6 cua bung 24 =3cm.
— Bién dd cua phan tir tai C va D 1a:

3

cm
2

2rd, 27.10,5

A, =2A|sin

= 3.‘sin

2nd,,

A, =2A|sin

:3.‘sin

— Phan tir tai C va D & hai bo song ddi xtng nhau qua niit N nén chung dao dong nguoc pha

v6i nhau. Tai thoi diém ta c6 uc = 1,5 cm va huéng vé vi tri cdn bang nén

D

cos(a)z‘1 —%j =%. Khi d6 u, =—-4, cos(a)z‘1 —%} __ A va cling dang huéng vé vi tri

NG

can bang.

— Tai thoi diém ¢, =¢, +Z—(9) =t,+9T +% , dua vao duong tron ta thay, chat diém tuong ung

~ | . . A , T . o1 A , . PR
trén dudng tron quét thém dugc goc 9.27r+7r+zrad, khi d6 phan tir tai D dang & bién

am, tirc 1a u,, =—1,5cm

Pap an C.
Vi du 5: Trén mot soi ddy OB cing ngang, hai dau ¢ dinh dang c6 song stmg véi tan s6 fxac dinh. Goi
M, N va P 14 ba diém trén day co vi tri can br:ing cach B 1an luot 1a 4 cm, 6 cm va 38 cm. Hinh v& mo ta
) e a2 11 e a2 ) 3
hinh dang s¢1 day tai thoi diém #; (duong 1) va ¢, =1¢, +_12f (duong 2). Tai thoi diém ¢, li d§ ctia phan ti

day & N bang bién d6 cua phan tir diy & M va téc d6 ciia phan tir ddy & M 1a 60 cm/s. Tai thoi diém 1,

van toc cua phan tor day ¢ P la
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A. 20\/§cm/s B. 60cm /s C. —20\/§cm/s D. —60cm /s

Loi giai
A o A
— Tu do thitaco 521231224cm
— ViM, N vaP la ba diém trén day co6 vi tri can béng cach B 1an luot 1a 4 cm, 6 cm va 38 cm nén

néu goi A la bién do cua bung thi A chinh la bién do cua N (vi BN =6=% .Ta co

A, =4

4,, = Alsin 2nBM = A.|sin 24 =iA
A 12 2

A, = Alsin 2”PM‘ = A.‘sin 2”'38‘ :%

— Mat khac, vi M va thudc cung mot bd song, nén M va N cung pha. P thudc b6 soéng thur 4 ké tir bo

song chua M nén P nguogc pha véi M. Vay M va N cung pha va nguoc pha véi P. Khi doé ta co

V3,
Sy _Av_ 2" 3
Xy AN A Xy :TXN
1 =
Ly 1
A Y =_0)AP ___2 szﬁvzw
Vi Vimax M w4, ﬁA
2

— Nhu vay, dé tinh dugc v, tai thoi diém £, thi ta s& tinh vy tai thoi diém #,. Ta s& st dung duong
tron dé tinh van tdc vy tai thoi diém £, mudn tinh dugc thi ta phai biét tai thoi diém 7, va v c6 gia
tri 12 bao nhiéu ( 4m hay dwong), dang ting hay dang giam. D thi s& cho ta xac dinh dwoc diéu

nay.

Trang 18



— Nhin db thj ta thiy, tai thoi diém #;, hinh dang soi ddy 1a (1) , néu phan tir tai M dang di xudng thi
sau At =t,—t, = % = % , tirc 14 sau gan 1 chu ki hinh dang song khong thé 1a (2). Vay M phai

di 1én, tirc 14 tai thoi diém #; M dang di 1én véi van téc v, = +60cm /s va dang giam.

%4

|

&

=]

3

—  Tai thoi diém ¢ ta co: x,, = 4, = x,, =——x, =7AM
2 2 2 2
Ma (2] o[ ) Sy ) o3 = Ve = 2|V =120(cm / )
M meax vaax 2

C e e 11 — 11 11
— Tai thoi diém ¢, =¢, + —— thi vecto v,, __ quét dugc thém goc — 27 f = —ﬂ, su dung duong
12f 12/ 6

tron ta ¢6 nhu hinh vé bén.
— Tai thoi diém £ thi v, =v,,, .cos(%) = 120? = 60v/3(cm / s)

— Tudosuyra v, :—%VM :—%.60x/_:—60(cm/s)

bap an D.

Vi du 6: Mot séng dimg trén diy c6 bude song va N 1a mot nit séng. Hai diém P va Q nam vé hai
L e A 13 N X A A
phia ctia N c6 vi tri can bang cach N nhirng doan lan luot 1a o va ? . O vi tri ¢6 li d6 khac khong

thi ti s6 gitra li d6 cua P so voi Q 1a

A L B. L C. -1 D. 3

V3 V3
Loi giai

Vi hai diém P va Q nam vé hai phia ctia N (1a ntt) ¢6 vi tri cAn bang cach N nhitng doan 1an luot 1a
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o va % nén hai diém nay thudc 2 bo lién tiép, suy ra ching dao dong nguoc pha. Khi dé ta co:

27r1/12
_2zpN| AP0
Ay [sin
Up o A __ L
“o 4 Ay [sin 270N 27[1 V3

Dap an A.

Vi du 7: Trén mot soi ddy cang ngang c6 séong ding. Xét 3 diém A, B, C voi B 1a trung diém cua doan
AC. Biét diém bung A cach diém nut C gan nhat 10 cm. Khoang thoi gian ngén nhat 13 gitra hai lan lién
tiép dé diém A c6 li d bang bién d6 dao dong cua diém B 14 0,2 s. Tc d6 truyén song trén day 1a
A. 0,5 m/s B. 0,4 m/s. C. 0,6 m/s. D. 1,0 m/s.
Loi giai
Ta c6 budc song A =4.A4C=40cm.Tacdd = CB =5 cm.

27d

: A
sin——
A

|

NG

Bién do song taiB: 4, = 4, =4, sinw

. e M A A s 1A A < A R r A \ e 7 5 A A
Khoang thoi gian ngan nhat dé hai lan lién tiép diém A c6 x, = 4, =—= (bai toan co ban phan dao dong

NG

co, st dung duong tron).
Ny T
Tur do6 ta co 7 =0,2=T=0,8

:E:SOcm/S=O,5m/s

Do d6 tdc do truyén song trén day v = 03

~ |~

Pap an A.

Vi du 8: Mot soi ddy dang c6 song dimg 6n dinh. Song truyén trén ddy co tan sb 10 Hz va bude song
6 cm. Trén day, hai phén tr M va N ¢ vi tri can bﬁng cach nhau 8 cm, M thudc mét bung song dao dong
diéu hoa véi bién d6 6 mm. Ly #> =10. Tai thoi diém t, phan tt M dang chuyén dong véi toc do
(cm/s) thi phan tir N chuyén dong véi gia toc c6 d6 16n 1a
A. 6\3m /s> B. 65/2m/s? C. 6m/s’ D. 3m/ s’
Loi giai
Ta thiy MN =8 = 5%+% nén vé hinh ra ta s& thdy: N cach nit mot khoang % va N dao dong nguogc

pha voi M.
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27w —
. : A
Bién d6 dao dong ciaN 1a 4, = 4,, sm% = TM =3mm
Vi N dao dong nguoc pha voi M nén ti s6 toe do 1a M = Ay = 3 = 1
| 4, 6 2

Khi |v,,|=67cm /s thi tir biéu thuc trén suy ra |v,|=3zcm/s. Do 16n gia toc diém n lic nay xéc dinh

2 2
béi[ My j +[ v j =1
A, " Ay

Thay s6 v6i vy |=37.10"m/s,0 =2z f =207rad / 5, A, =3.10"m ta tinh dugc a, :6x/§(m/s2)

Pap an A

IV. BAI TAP SONG AM
1. Bai toan lién quan dén cwong dé Am, miic cuong dd Am
1.1. Phwong phap
Dé lam céc bai tap vé song am, ta can nhd mot s6 kién thirc sau ddy:
— Cuong d6 4m tai mot diém cach ngudn mot khoang 7 1a (coi ngudn phat am dang hudng trong
khong gian, hai ngudn diém phat song cau véi cong suat P)
B P

I—£: 2W/m2
S  4rnr

1
— Miuc cuong do am: L =log—
0
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IV. BAI TAP SONG AM.
1. Bai toan lién quan dén cwong d9 Am, mirc cwong do 4m
1.1. Phwong phap
Dé lam cac bai tap vé séng 4m, ta can nhd mot sb kién thirc sau day:
—  Cudng d6 4m tai mot diém cach nguén mot khoang r 13 (coi ngudn phat 4m déng huéng trong
khong gian, hay ngudn diém phat song cau véi cong suét P)
_P_P
S  4nr’

(donvi: W/m?)

1
— Muc cuong do am: L =log—
0

* Mot s6 cong thire hé qua hay dung:
Gia st diém A4 cach ngudn am khoang r4 ¢6 mirc cudng d6 4m L.; diém B cach ngudn am khoang rs c6
muc cuong do am L.

e Héqual

Xét hai diém 4 va B. P6i v6i ngudn am khong thay doi cong suit P ta co

L,-L,=20log’2(dB)

rA
N
Ching minh: L, - L, =IOIOgI—A—1010g1—3=1010g1—°=IOlogl—A
10 ]0 Ii IB
IO
P
> 2
—10log 4~ 1010g| 2 | =2010g 2
L rA rA
4rr]
e Héqua2
Xét hai diém A va B.

Gia sur ban dau nguén am co cong suat P;, mic cuong dd am tai A va B lan luot 1a L4, va L.

Luc sau thay bang ngudn am c6 cong suit Py, khi d6 muc cudng do am tai A va B lan luot 1 L4 va Lg.

P
Taco L, —L, = 2010gr—3+1010gF’(dB)
r

A s
Ly
/ : IAt IB ]0 IAt
Ching minh: L, —L, =10log—--10log—==10log——=10log—-
10 IO Iﬂ IBs
I

0
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P

t

) 2
=10log 47;’"4 =1010g!(r—BJ :
S rA

2
4rry

|

} = 2010gr—3+1010g£
r P

A K

Chu y

Hoc Vit 1i khong nén nhd cong thirc ma nén hoc ban chat vi sao c6 cong thue d6. Tuy nhién, doi voi
nhiing bai toan séng am thi hai hé qua bén ta nén nh¢d dé van dung nhanh vao bai tap. Ta qua cac vi du

cu thé dé hiéu hon.

1.2 Vi du minh hoa
Vi du 1: Mot may bay bay & do cao 4; = 100 m, gy ra & mit dat ngay phia dudi mot tiéng 6n co6 mirc
cuong d6 4m L; = 120 dB. Mubn giam tiéng 6n téi mirc chiu duoc L> = 100 dB thi may bay phai bay &
d6 cao:
A.316 m B. 500 m. C. 1000 m. D. 700 m.
Loi giai

2
3 1
So6ng 4m do may bay phat ra 1a song cau, nén ta co: —* = (%}
1 2

Mat khac,taco L, - L, = 10[10g§_2_10g;_1j - 1010g§—2(dB)

0 0 1

2
Ap dung vao bai, ta dugc: L, — L, = -20(dB)= log]—2 =2= L_ 1 (&
2 1, 100

:>Z—2= 10 = h, =10k, =10.100 = IOOO(m)

1

Pap an C

STUDY TIP

Néu bai nay nhé cong thirc hé qua 1 thi s& suy nhanhra  két qua bai toan.

Vi du 2: Chon ciu tra 10i dung. Cudng d6 am tai mot diém trong méi truong truyén am 1a 10°W / m?.
Biét cuong d6 4m chuan 1a 1, =1072W /m? . Miic cudng d6 am tai diém d6 bang
A. 60 dB. B. 80 dB. C. 70 dB. D. 50 dB.
Loi giai

Murc cuong do am tai diém do tinh theo don vi dB la
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-5
L(dB) = IOIOgL = 1010g% = 70(dB)
I, 10
Pap an C.
Vi du 3: Mot song am c6 dang hinh cau duoc phat ra tir ngudn ¢ cong suat 1 W. Gia sir rang nang
luong phat ra duge bdo toan. Héi cuong do am tai diém cach ngué)n am lan luot 1,0 m va 2,5 m 1a bao
nhiéu?
A. I,~0,07958 W /m?*; 1, ~0,01273 W / m’
B. [, ~0,07958 W /m*;1, ~0,1273 W / m’
C. I, 20,7958 W /m?*;1, ~0,01273 W / m’
D. [, ~0,7958 W/m*;1, ~0,1273 W/ m’
Loi giai
Pay 1a bai toan co ban chi can nhd cong thic tinh cudng d6 4m do séng cau giy ra tai mot diém.

Cuong do am tai cac diém do la

I = % =0,079577 W/ m’

4.1

1 2

I, =————==0,01273 W/m

2.57.2,5

bap an C.
Vi du 4: Goi Iy 1a cudong dd Am chuan. Néu mirc cudng do am 1a 1 (dB) thi cudng do am
A.lp= 1,261 B./=1261 C.Ip=101 D. =100
Loi giai
Bai toan don thuan ap dung cong thic tinh mirc cudng d6 am
I 0,1
L= logl— =0,1=17=10".1,=1,26.1,
0
Pap an B
Vi du 5: Hai 4m c6 muc cuong do 4m chénh 1éch nhau 1a 40 dB. Ti sé cuong d6 4m cua ching 13
A. 107 B. 4.10° C.4.10° D. 10*
Loi giai

, 1, I, I, 1, 4

Tacoé: L,—L, =40dB=10log—~*-10log—=*=40=log—~*=4=-—-=10
]B IA IB ]B

bap an D.
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Vi du 6: Mot ngudn am dugce coi 1a ngudn diém phét séng cdu va moi truong khong hap thy am. Tai mot
vi tri song am bién d6 0,12 mm c6 cuong do am tai diém dé bﬁng 1,80Wm ™. Hdi tai vi tri trong c6 bién
do béng 0,36 mm thi s& c6 cuong do am tai diém do béng bao nhiéu?
A. 0,60Wm™ B. 2,70Wm™ C. 5,40Wm™ D. 16,2Wm™
Loi giai
Nang lugng cua song am ti I¢ vdi binh phuong cua bién do song am.

, W a22 . N A rta e o 1, 5
Taco: —=—=9.Cuong d6 am ti I¢€ v6i néng luong song —=—=

W, g I W
< r [2 a22 -2
Turds 2=-=2=9=1,=91=16,2(Wm")
Il al

bap an D.
Vi du 7: Hai diém A, B ndm trén ciing mot duong thang di qua mot ngudén 4m va ¢ hai phia so v6i ngudn
am. Biét mirc cudong d6 4m tai A va tai trung diém ctia AB 1an luot 13 50 dB va 44 dB. Mic cudong do am
tai B la:
A. 28 dB. B. 36 dB. C. 38 dB. D. 47 dB.

Loi giai

A O M B

Goi M 1a trung diém ctia AB. Vi L4 > Ly nén R4 < Ry hay O (ngudn) nam trong doan AM, va gin A

R R R
hon. Tacé L, - L, =20log—L=50-44 =6 = log—L = 0,3 <~ =(1+2.10")
RA RA RA
\ .2 , n R,—R,
M Ia trung diém cua AB nén R,, = OM = 5

Tirdé tacd R, =R, +2R, =(1+2.10"")R, :%:(Hz.lom)

A

Mat khac L, — L, = 2010g% =20log(1+2.10"*)=20.0,698 =13,963

4
Toedotaco L, =L,—13,963=36,037 ~36dB

bap an B.
Vi du 8: Mot ngudn 4m 13 ngudn diém phat 4m dang hudng trong khong gian. Gia sir khong co su hip
thu va phan xa am. Tai mot diém cach nguén am 10 m thi muc cuong do am la 80 dB. Tai diém cach

ngudn am 1 m thi muc cudong do 4m bang
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A. 90 dB. B. 110 dB. C. 120 dB. D. 100 dB.
Loi giai

2
Tacé:i= & =L:>12=10011
, R 100

L-1L :10010g11—2:20:>L2 = 1,+20=100

1
bap an D.
Vi du 9: Cho hai ngudn séng am két hop A, B dit cach nhau 2 m dao dong cung pha nhau. Trén doan AB
ngudi ta thiy c6 5 vi tri &m c6 do to cuc dai. Cho biét toe d6 truyén 4m trong khong khi 1a 350 m/s. Tan

s0 f cia ngudn am co gia tri

A. 350Hz < f <525Hz B. 350Hz < f <525Hz
C. 350Hz < f <262,5Hz D. 175Hz < f <262,5Hz
Loi giai

Co 5 vi tri am cuc dai nén cd 5 bung song.

Trén soi day c6 5 bung thi khoang cach AB ngin nhét khi 2 dau A, B 1 2 bung
A A
nén ta co 45 < A4B

Tuy nhién ta khong 1ay bung & hai dau A, B. Do d6 4% < AB

Khoang cach AB 16n nhit khi 2 ddu A, B khong 1a bung, khong 14 nut, khi do:

AB < 4i+2.i
2 2

Tir d6 ta c6 4% <AB< 6%: 350 < f < 525(Hz)

Dap an B.
Vi du 10: Hai ngudn 4m nho Si, S; giéng nhau (duoc coi 1a hai ngudn két hop) phat ra 4m thanh cung pha
va cing bién do. Mot ngudi dung ¢ diém N véi SIN =3 m va SoN = 3,375 m. Toe do truyén am trong
khong khi 1a 330 m/s. Tim budc séng dai nhat dé ngudi d6 & N khong nghe dugc am thanh tir hai ngudn
S1, Sz phatra
A. A=1m B. 1=0,5m C. 1=0,4m D. 1=0,75m
Loi gii

Dé ¢ N khong nghe dwoc 4m thi tai N hai song 4m truyén dén nguoc pha nhau.
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0,75
2k +1

Tai N song am c6 bién d¢ cuc tiéu khi: d, —d, = (k +%]/1 =0,375m = A=

= A ¢6 gid trj dai nhat khi N & duong cyc tiéu tha nhat k=0=A4__=0,75m

Pap an D.
Vi du 11: M6t ngudn 4m duge coi 1a ngudn diém phat song cau va moi truong khong hap thy am. Tai
mot vi tri song am c6 bién d6 0,12 mm c6 cudng d6 am tai diém d6 bang 1,80Wm 2. Hoi tai vi tri song c6

bién d6 bang 0,36 mm thi s& c6 cudng d6 4m tai diém d6 bang bao nhiéu?

A. 0,60Wm™ B. 2,70Wm™ C. 5,40Wm™ D. 16,2Wm™
Loi giai
. . W, a
Ning lugng ctia song am ti 1¢ v6i binh phurong ctia bién d¢ song am —+=—=-=9
149

: : : ; W, R’
Nang lugng cua song am ti 1¢ nghich vdi binh phuong khoang cach dén nguon phat Wz = R—12
1 2
] R2 2
Tadotaco 2=—5="2=9=1,=9/=16,2(Wm>)
R, a
1 2 1
Pap an D.

Vi du 12: Hai ngudn am diém phat song cau dong bd voi tan sb f= 680 Hz duoc dit tai A va B cach
nhau 1 m trong khong khi. Biét tbc d6 truyén am trong khong khi 1a v = 340 m/s. Bé qua sy hap thy 4m
ctia méi trudng. Goi O 1a diém nam trén duong trung truc cia AB cach AB 100 m va M 1a diém nam trén
duong thiang qua O song song v6i AB, gan O nhit ma tai d6 nhan dugc 4m to nhit. Cho ring AB < O
(v6i I 1a trung diém cua AB). Khoang cach OM béng

A. 40 m. B. 50 m. C. 60 m. D. 70 m.

Loi giai
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Budce song: A = Y 0,5m

Tai M nghe to nhat va gan O nhat thi M nam trén cuc dai k =1, MA-MB =14,

Tu hinh v€, str dung dinh li Pitago ta co

MA=NMH? + AH? = \[100° +(x+0,50)’

MB=100° +(x—0,5)’

= J100” +(x+0,50)" /100> +(x=0,5) =0,5
Dung may tinh giai phuong trinh trén tim dugc x = 60 m.

bap an C.
Vi du 13: Mtc cudong do am tai vi tri cach loa 1 m 1a 50 dB. Mot nguoi xuét phat tur loa, di ra xa no thi
thay: khi cach loa 100 m thi khong con nghe dwocj 4m do loa d6 phat ra nita. Liy cudng d6 4m chuan 1a
I, =10""W /m’ , coi séng 4m do loa d6 phat ra 14 séng cau. Xac dinh ngudng nghe cua tai ngudi nay

A. 25 dB. B. 60 dB. C. 10 dB. D. 100 dB.
Loi giai
Gia sur khi cach loa khoang > = 100 m thi nguoi d6 khong con nghe dugc am do loa d6 phat ra nira va
luc d6 muc cuong do am 1a L,. Theo h¢ qua 1 ta co
L —L =20log L= I, = 1, +20log L = 50+ 20 log—— =10
7 7 100

bap an C.
Vi du 14: Mot nguon O phat song am cd cong sudt khong ddi trong mot moéi trudng dang hudng va
khong hip thu 4m. Tai diém A. mirc cuong do am la 40 dB. Néu tang cong suit ciia ngudn am 1én 4 1an

nhung khong dbi tan s thi mirc cudong do am tai A la:

A. 52 dB. B. 67 dB. C. 46 dB. D. 160 dB.

Loi giai

L, =1010gl—"=1010gi

1, SI,
1, P P
Tacd {L,=20log—£=10log— =L, —L,=10log—
4 g I, gSIO 4 4 g P

P =4p

=L,=L, +1010g%:40+1010g4z46

Pap an C.
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Vi du 15: Ngudn am dit tai O ¢ cong suét truyén am khong d6i. Trén cung nira dudng thing qua O ¢
ba diém A, B, C theo thtr tyr co khoang cach téi ngudn ting dan. Mirc cuong d6 am tai B kém mirc cuong

do am tai A 1a b (B); mtrc cuong dé am tai B hon mtc cuong dé am tai C l1a 3b (B). Biét 40A =30B. Coi

J A N7 A \ A \ A A N r s A OC M
song am la song cau va moi truong truyén am dang hudéng. Ti so A bang:

NEL p. 250 i .2
56 81 21 81
Loi giai
20log’C = 4p
L,—Ly=b (L,—L.=b+3b=4b g 20log < = 4p
Tacod:{L,—L.=3b=4L,—L,=b —120logL=p = g
r 4
4r, =3r, 4r, =3r, 4 20log—=>
4 3
r, 3

2
:>20logr—cz4.2010gic>logr—cz4logi<:>r—cz(ij _2%6
ry 3 7, 3 r, \3 81

Pap an B.
Vi du 16: Tai diém O trong méi trudng dang hudng, khong hip thu am, c6 2 ngudn am diém, gidng nhau
v6i cong suat phat 4m khong dbi. Tai diém A c6 mirc cudong d6 4m 20 dB. Dé tai trung diém M cia doan
OA c¢6 mirc cuong do 4m 1 30 dB thi s6 ngudn 4m gidng cac ngudn 4m trén can dit thém tai O bang
A.4 B.3 C.5 D.7

Loi giai

——— e — il

O M A

Goi Py 1a cong suat cua mot nguon am diém. Gia st can dat thém n ngudén am giong nhau tai O dé thoa
man yéu cau cua bai todn, khi d6 cong suat ctia nguodn lac nay 1a Ps = (n + 2)Po.

Str dung hé qua 2 ta c6

rA
P B3 2P
L, L, =20log™% +10log -t = 2030 =20log2+10log ——2—
‘ r, P r, (n+2)E)
1
s log—2— = —1-2logt =2 =10 " 22 23
n+2 2 n+2 5

Pap an B.
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Vi du 17: Trong budi hoa nhac duge td chirc & Nha Hat 16n Ha Noi nhan dip ki niém 1000 ndm Thang
Long. Mot nguoi ngdi dudi khan dai nghe duoc am do mot chiée dan giao huong phat ra c6 mirc cudng
do am 12 dB. Khi dan nhac giao hudng thuc hién ban hop xudng nguodi d6 cam nhan dugc am 1a 2,376 B.
Héi dan nhac giao huéng d6 cé bao nhiéu ngudi?
A. 6 B. 18 C.12 D. 15
Loi gidi
Gia str ¢6 n nguoi thue hién ban hop xudng, khi d6 cong suat am phat ra 1a nPy , voi Po 13 cong suit am

X : P
do mot chiéc dan giao hudng phét ra. Str dung hé qua 2tacongay L, —L,, = 20logrﬂ+ IOIOgF’
r

A s

P 1 23,76-12
:>12—23,76:1010g—1(;:1010g—:—1010gn:>n:10 0 =15
n

0

Pap an D.
Vi du 18: Mot ngudn am S phat ra 4m c6 tan s xac dinh. Ning luong 4m truyén di phan phdi déu trén
mit cu tdm S ban kinh 4. Bo qua su phan xa cua song am trén mat dét va cac vat can. Tai diém A céach
nguén am S 100 m, mirc cuong do am 1a 20 dB. Xac dinh vi tri diém B dé tai d6 muc cuong do am bﬁng
0.

A. 1000 m. B. 100 m. C. 10 m. D. 1 m.
Loi giai

Strdung h¢ qua 1 tacongay: L, —L, = 2Ologr—B =L, =L, +2010gr—B = 2010gr—5

Ty Ty Ty

= 20=20log—£ = 2 =10 = r, =1000
100 100

Pap an A.
Vi du 19: Ba diém A, B, C thudc nira duong thing tir A. Tai A dit mot ngudn phat 4m dang huéng co
cong suat thay d6i. Khi P = P; thi mtrc cudong do 4m tai B 1a 60 dB, tai C 1a 20 dB. Khi P = P> thi mtc
cuong do am tai B 1a 90 dB va muc cuong do am tai C 1a
A. 50 dB. B. 60 dB. C. 10 dB. D. 40 dB.
Loi giai
L. —L, =20log’®

B
Str dung hé qua 1 ta c6 ngay: ¢

Lo L, = ZOlogr—B

e

=L.~L, =L, ~L, =L =L.~L, +L, =20-60+90 =50
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Dap an A.
Vi du 20: Tai mot diém nghe duoc ddng thoi hai 4m: 4m truyén téi c6 muc cuong do 4m 1a 65 dB, 4m
phan xa c6 mirc cudng do am 1a 60 dB. Murc cudng d6 4m toan phan tai diém do la:
A. 5 dB. B. 125 dB. C. 66,19 dB. D. 62,5 dB.
Loi gidi
Goi I; va 1> 1a cuong d6 am tdi va am phan xa tai diém do.

Khi d6 cudong d am toan phan la I=I, + 7,

1gi =6,5=1,=10"1,
Theo bai ra ta co IO
lg1—2 =6=1,=10°,
0
Tir d6 ta c6 mirc cuong do 4m toan phan tai diém do6 1a:

I +1,

L=10lg =101g(10° +10°) = 66,19

0
Pap an C.
Vi du 21: Tai O c6 mot ngudn phat 4m thanh dang hudng véi cong suit khong ddi. Mot ngudi di bo tir A
dén ¢ theo mot duong thang va ling nghe 4m thanh tir ngudn O thi nghe thiy cuong d6 am tang tir I dén

41 i lai giam xudng I. Khoang cach AO bang:

J2 NE) AC AC

A. ACXE B. ACX2 Cc. == D. =
2 3 2 2
Loi giai
| A
L3 M
0 |
. C

Do ngudn phat 4m thanh dang hudng nén cudng d6 4m tai diém cach ngudn khoang R 1a 7 =

I,=1.=1=04=0C

Gia st nguoi di bo tir A qua M t61 C. Theo bai ra ta co:
1,, =41 = 04 =20M
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Khi di bo tir A dén C theo duong thing AC, cudng d6 am ting tir I dén 41 rdi lai giam xudng I nén Iy
dat gi tri 16n nhat. Suy ra M gan O nhat = OM vudng goc v6i AC va M 1a trung diém cta AC.
Theo dinh li Pitago, ta c6

2 2
A0 + AC =340* = AC* = A0 = AC\3

AO* =OM* + AM* =

Pap an B.
Vi du 22: Ba diém O, M, N cing nam trén mot nira dudng thang xuat phat tir O. Tai O dit mot ngudn
diém phat song am dang hudng ra khong gian, méi truong khong hap thu am. Mirc cuong d6 am tai M 1a
70 dB, tai N 1a 30 dB. Néu chuyén ngudn am d6 sang vi tri M thi mtrc cuong d6 4m tai trung diém MN
khi d6 la
A. 36,1 dB. B. 41,2 dB. C.33,4dB. D. 42,1 dB.
Loi giai

Ban dau khi chua chuyén ngudn &m sang vi tri M, ta cd

L,-L, =201ogri:>70—30=201og:i:> r, =100r,

rM M

Khi chuyén ngudn am sang vi tri M, goi I 14 trung diém ciia MN. Ta c6

7 :MI:%MN:%(r

v 1

)

ry =100r,,

T dotacd L, —L, =20log =1, =1L, +201ogi:70+201og%=36,1

v r
Pap an A.
Vi du 23: Mot ngudn 4m P phat ra am dang hudng. Hai diém A, B nim cung trén mot phuong truyén
song ¢6 mirc cuong d6 am 1an luot 1a 40 dB va 30 dB. Diém M nam trong mdi trudng truyén séng sao
cho AAMB vuong can & A. Xéac dinh muc cuong do am tai M?
A. 37,54 dB. B. 32,46 dB. C. 35,54 dB. D. 38,46 dB.

Loi giai
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Taco L, — L, =20log’2 = 40-30=20log £ = r, = /107,
r

rA A

Vi tam gidc AMB vudng cén tai A nén ta co

AM = AB = PB—PA=r,-r,=(J10-1)r,
Theo Pitago taco 7, =r; + AM* =7, [1+(\/ﬁ—1)2}

T dotacod L, —L, =20log L= L, =L, +20log-~

v v

= L,, =40+20log ! ~ 32,46
1+(vi0-1)

bap an B.
Vi du 24: Cong suit 4m thanh cyc dai cia mot may nghe nhac 1a 10 W. Cho rang khi truyén di thi cir
mdi 1 m thi ning luong am lai bi giam 5% so v&i nang lugng ban dau do sy hip thy ctia moi trudng. Biét
cudng d6 am chuan 1a 7, =10"*W /m* . Mtic cudng do am 16n nhat & khoang cach 6 m gan bang bao
nhiéu?

A. 10,21 dB. B. 10,21 B. C. 1,21 dB. D. 7,35 dB.
Loi giai

Ta c6 cong suit ciia ngudn & khoang cach n (m) (voi n 1 s6 nguyén) la

P.=P,.0,95"

P, PB.(0,95)

n

47R’ - 47R’

Do do6 cuong d am dugc xac dinh boi 1, =

Vay muc cuong dd am & mdt di€m cach nguon khoang n mét la

I P.(0,95)"
L, :log—"zlog—o( - )
I, 47R’I,
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Véin=6thi L=10,218B

bap an B.
Vi du 25: Tai vi tri O trong mdt nha may, mot cdi bao chay (xem 1a ngudn diém) phat 4m v6i cong suat
khong d6i. Tir bén ngoai, mot thiét bi xac dinh mirc cudng d6 4m chuyén dong thang tr M hudng dén O
theo hai giai doan v6i van tdc ban dau bang khong va gia toc ¢6 d6 16n 0,4 m / s cho dén khi ding lai tai
N (céng nha may). Biét NO = 10 m va mirc cuong d6 4m (do coi phat ra) tai N 16n hon mirc cudng d6 4m
tai M 13 20 dB. Cho rang méi truong truyén am ding hudng va khong hip thu am. Thoi gian thiét bi do
chuyén dong tir M dén N ¢6 gia trj gan gia tri ndo nhat sau day?

A.27s. B.32s. C.47s. D. 25s.
Loi gidi

Day 1a mot bai co sir dung kién thie chuyén dong thang bién doi déu 16p 10 di duoc hoc. Sai 1Am thuong

thay 1a 1oi giai sau:

2 2
— Taco: L, -L, =1010g§—N=1010g(g—%J :>2O=1010g(g—j\]\4]j :>OM=10.0N=100(m)

M

— Thoi gian thiét bi chuyén dong tr M dén N vé6i gia toc c6 do 1én |a|=0,4m/s’1a

2
MN:@:t:\/zMN :\/@:zl,lz(s)
2 |a| 4

— Sai lam ¢ day do viéc khong doc ki dé bai. Dé bai noi rang, thiét bi tir M chuyén dong véi van tdc
ban dau bang 0 theo hudng dén O theo hai giai doan véi gia toc khong ddi, va ding lai tai N.

— Nhu vay, giai doan 1, vat chuyén dong th'fmg nhanh dan déu véi van toc ban dau bﬁng 0, voi gia
toc c6 d6 16n 0,4 m / s> dén vi tri P nao d6, khi d6 tai P vat ¢6 véan toc 1a v. Sau do, giai doan 2,

thiét bi chuyén dong thing cham dan déu tir vi tri P va ding tai cong N.

CDb NDD

— Qua trinh chuyén dong nhanh dan déu tir M dén P:
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Vp

a

vp =y, +a|t,= 0+a|t,, =1, =

Qua trinh chuyén dong cham dan déu tir P dén N:

Vy :VP—|a|tPN :>0=vP—|a|tPN = tpy 2

a

— Twdosuyrat, =t,, =t.

Quiéng duong thiét bi chuyén dong tir M dén N 13

1 1 1 1
MN =MP+ PN =5|a|t§ﬂ, +§|a|t123N =5|a|t2 +5|a|t2 =|a|*

Thoi gian thiét bi chuyén dong tir M dén N 1a
At=t+t=2t=2 MN =2 2:30(5;)
|a| 0,4

Vi du 26: Trong moi truong ding huéng va khong hap thu am, c6 3 diém thang hang theo ding thir tw A;

Pap an B.

B; C v6i AB =100 m, AC =250 m. Khi dat tai A mot nguén diém phat am cong suét P thi murc cuong do
am tai B 1a 100 dB. Bo nguén am tai A, dat tai B moét ngué)n diém phat am cong suit 2P thi mirc cuong

doamtaiAvaCla

A. 103 dB va 99,5 dB. B. 100 dB va 96,5 dB.
C. 103 dB va 96,5 dB. D. 100 dB va 99,5 dB.
Loi giai

— Ban déu, dit tai A mot nguén diém phat am cong suét P, ta co

I P
L. =10log— =10log———— =100dB
5 &7 S AnAB]

0 7 0

— Luc sau, bd nguén am tai A, dat tai B mot nguén diém phat am cong suét 2P thi mirc cuong do

am tai diem A la:

L, :1010g2—Pz:1010g2+1010gL2:103dB.
4rAB°I, 4rAB°I,

—  Miuc cuong do am tai C la:
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2

L.=L,+10log A8

C2

=99,5dB

Pap an A.
BAI TAP REN LUYEN Ki NANG
Cau 1: Ngudn am tai O c6 cong suat khong doi. Trén cing duong thang qua O c6 ba diém A, B, C cing
nim vé mot phia cta O va theo thtr tu xa c6 khoang cach t6i ngudn ting dan. Mtc cudng do 4m tai B

kém mirc cuong do am tai A 1a a (dB), muc cuong dd am tai B hon muc cuong do am tai C l1a 3a (dB).

Biét 04 = gOB . Tinh ti s6 oc
3 04

81

8 27 D 32
16

B.g C. — . —
4 8 27

Céu 2: Mirc cudong do cia mot am 1a L =30(dB). Hay tinh cudng d6 clia 4m nay theo don vi W/ m?. Biét

cudng do am chuan 1a 7, =10">W /m*. Mic cudng dd am tinh theo don vi (dB) 1a:
A. 10°¥W / m? B. 10°W/m?

C.10°W/m’ D. 10°*W /m’
Céu 3: Hai diém ndm cing mot phia ciia ngudn am, trén ciing mot phuong truyén 4m cach nhau mot
khoang bang a, c6 muc cuong d6 4m 1an lugt 1a Ly = 30dB va Ly = 10dB . Biét nguon am la dang
hudng. Néu ngudn am d6 dit tai diém M thi muc cudng do 4m tai N 14

A. 12 dB. B. 7 dB. C.11dB. D. 9 dB.
Cau 4: Tai mdt phong nghe nhac, tai mot vi tri: mirc cuong dd am tao ra tir nguén la 75dB, muc cuong
d6 4m phan xa & birc tudng phia sau 1a 72dB. Mirc cudng d6 4m toan phan tai vi tri d6 13 bao nhiéu? (btrc
tuong khong héap thy 4m)

A. 77 dB. B. 79 dB. C. 81 dB. D. 83 dB.
Céu 5: Hai diém M va N nam cung mot phia ctia ngudn 4m, trén cing mot phuong truyén 4m cd
Ly =30dB, Ly =10 dB, néu ngudn am d6 dat tai M thi mic cudng do 4m tai N khi d6 la:

A. 12 B.7 C.9 D. 11
CAu 6: Cho 3 diém A, B, C théng hang, theo thtr ty xa dan ngué)n am. Muc cuong do am tai A, B, C lan
luot 12 40 dB; 35,9 dB va 30 dB. Khoang céach gittra AB 1a 30 m va khoang cach gitra BC la:

A. 78 m. B. 108 m. C. 40 m. D. 65 m.
Cau 7: Trong mot ban hop ca, coi moi ca si déu hat voi cting cuong d6 4m va cung tan s6. Khi mot ca si
hat thi mtrc cuong d6 am 1a 68 dB. Khi ca ban hop ca cung hat thi do dugc mirc cuong do am 1a 80 dB.

S ca s c6 trong ban hop ca la:
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A. 16 nguoi B. 12 nguoi.

C. 10 nguoi. D. 18 nguoi.

Cau 8: Mot nguoi dig gitra hai loa A va B. Khi loa A bat thi nguoi d6 nghe dugc am c6 muic cuong do
76 dB. Khi loa B bat thi nghe dugc am c6 muc cuong do 80 dB. Néu bat ca hai loa thi nghe dugc am co
muc cuong dd bao nhiéu?

A. 156 dB. B. 4 dB. C. 81,46 dB. D. 110 dB.

Céu 9: Cong suat 4m thanh cuc dai cia mdt may nghe nhac gia dinh 14 10 . Cho rang c@ truyén trén
khoang cach 1 m, nang luong 4m bi giam 5% so v&i lan déu do sy hap thu ciia hap thu ctia méi truong
truyén am. Biét I,=10"W /m’. Néu mo to hét ¢& thi mirc cuong d6 am & khoang cach 6 m 1a:

A. 98 dB. B. 89 dB. C. 107 dB. D. 102 dB.

DAP AN

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

2. Bai toan lién quan dén ddy dan, sdo
D¢ 1am bai toan lién quan dén day dan, sdo can chi ¥ dén diéu kién dé c6 song dimg trén day dan,
trong 6ng sdo (xem lai phan i thuyét).
Vi du 1: Trén soi diy dan 65 cm séng ngang truyén véi tbe d6 572 m/s. Dy dan phat ra bao nhiéu hoa
am (ké ca am co ban) trong ving 4m nghe dugc
A. 45. B. 22. C. 30. D. 37.
Loi giai

Day dan c6 hai dau lag nut, chiéu dai day thoa mén

l=ni:nL:f:nl=440n
2 2f 21

Dé day dan phat ra hoa am trong viing nghe dugc thi 16 < £ < 20000 , tirc 1 ta ¢6
16 <440n < 20000 < 0,036 <n < 45,45
Co 45 gia tri nguyén thoa man.

Pap an A.
Vi du 2: M6t dng khi c6 mot dau bit kin, mot ddu hé tao ra Am co ban c6 tan sé 112 Hz. Biét toc do
truyén 4m trong khong khi 1a 336 m/s. Budc song dai nhat ctia cac hoa 4&m ma dng nay tao ra bang:

A. 1 m. B. 0,8 m. C. 0,2 m. D.2 m.
Loi giai

bicu kién dé c6 soéng dung trong ong:
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A 41
l=(2k+1).2:>/1: 2k+1(*)

(1 1a chiéu dai cua cot khi trong 6ng, dau kin 14 nat dau ho 13 bung cua séng ding trong dng khi). Tir d6

ta co

v v v
F= =2k 2= (k1)1 (@ 4;

(fo: tn s6 4m co ban). Theo bai ra ta co:
v v
=112Hz=> —=112=]=—-—=0,75(m
Sy 4] 4.112 ( )

Tur (*) ta thdy cac hoa 4m ¢6 A, khi (2k+1) ,suyra (2k+1)=3 (v6i k=1)

vw&m=%=um
Pap an A.
Vi du 3: Mét 6ng s4o dai 80 cm, mot dau bit kin mot dau hé, biét van tdc truyén am trong khong khi 1a
340 m/s. Xac dinh tin sb 16n nhit ma dng sao phat ra ma mot ngudi binh thudng c6 thé nghe duoc?
A. 19,87 kHz. B. 19,98 kHz. C. 18,95 kHz. D. 19,66 kHz.
Loi giai

Ong sdo mot dau khi mot dau ho nén chiéu dai dng sao thoa mén.
A v v
[=(2k+1)—=(2k+1).—= f=(2k+1).—
(h+1)2=(2h41). 2 = £ = (2% +1) 2
Dé nguoi binh thuong ¢ thé nghe duge thi £ < 20000Hz . Tir d6 ta co

(2k+1).4ils20000:>ks93,6;keZ:kmax —93= f

max

~19,87.10°Hz

Dap an A.
Vi du 4: Cot khi trong 6ng thiy tinh c6 d6 cao  co thé thay ddi dugc nhd didu chinh myc nudce trong
ong. Dat mot am thoa trén miéng 6ng thity tinh d6. Khi 4m thoa dao dong, nd phat ra 4m co ban, ta thdy
trong cOt khi c6 mot song dung on dinh. Khi dd cao cua cot khi nhé nhit /o = 13 cm ta nghe dugc am to
nhéat, biét diu A hé 1a mot bung song, dau B 1a nut, toc dod truyén am 1a 340 m/s. Tan sb am do 4m thoa
phét ra la:

A. 563,8 Hz. B. 658 Hz. C. 653,8 Hz. D. 365,8 Hz.
Loi giai

Khi ta nghe duoc am to nhat thi dng thity tinh c6 day 1a nit, dau ho 1a bung nén chiéu dai cot lic nay thoa
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mén [ =(2k + 1)% Theo bai ra ta c6 khi do cao cot khi 1a nho nhét thi ta nghe dugc 4m to nhét, tirc 1a ta
cok=0.

Do do6 [, :%=13cm:>/1:520m:0,52m

= ﬂ =653,8Hz

N r v
Suy ra tan sO do am thoa phatrala f=—
Y P / A 0,52

Pap an C.

Vi du 5: Mt am thoa c6 tan s6 dao dong riéng 850 Hz dugc dat sat mi€ng mot éng nghiém hinh try day

kin dit thing dimg cao 80 cm. D6 dan nude vao dng nghiém dén d6 cao 30 cm thi thdy am duoc khuéch

dai 1én rit manh. Biét téc 40 truyén am trong khong khi c6 gia tri nim trong khoang

300m /s <v<350m/s. Hoi khi tiép tuc d6 nudc thém vao dng thi c6 thém may vi tri ctia myc nudc cho

am duge khuéch dai?
Al B.2 C.3 D. 4
Loi gidi

— Khi d6 dan nudc vao éng nghi¢m dén d6 cao 30 cm thi théy am duuoc khuéch dai rit manh, co

nghia 1a khi d6 hién tuong song dimg xay ra, am nghe dugc to nhat do tai ddy dng hinh thanh mot

nut séng, miéng éng hinh thanh mot bung séng. Mat khac, nudc cao 30 cm thi cot khong khi cao

50 cm. Tw do ta co

300[ ! +k ! j£0,5:i+ki:v L+/’cL 3350( ! +k ! j
4.850 2.850 4 2 4f 2f 4.850 2.850

0,5
! +2 ! =
4.850  2.850
—  Turd6 dé thiy A =40cm .

=vy=

— Khi tiép tuc d6 nudc vao dng thi chiéu dai cot khi giam dan, va dé am khuéch dai manh thi
chiéu dai cot khi phai thoa man

O<l=%+k%=10+k.20<50:>—0,5<k<2:>k=0;1

Vay khi d6 thém nudc vao thi ¢6 thém 2 vi tri [am cho am khuéch dai rat manh

bap an B.
Vi du 6: Trong am nhac, khoang cach giita hai nét nhac trong mot quing duogc tinh bang cung va nira
cung (nc). Mdi quing tim duogc chia thanh 12 nc. Hai ndt nhac cach nhau nc thi hai 4m (cao, thap) twong

{mg v6i hai ndt nhac nay cé tan s thoa méan f2=2f". Tap hop tat ca cac Am trong mot quang tam goi
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la mét gam (am giai). Xét mdt gam véi khoang céch tu ndt Do dén céc ndt tiép theo Ré, M1, Fa, Sol, La,
Si, B6 tuwong ung 1a 2 nc, 4 nc, 5 nc, 7 nc, 9 nc, 11 nc, 12 nc. Trong gam nay, néu &m ung voi ndt La co
tan s 440 Hz thi am tng vai ndt Sol ¢o tan sd 1a
A. 330 Hz. B. 392 Hz. C. 494 Hz. D. 415 Hz.
Loi gidi

— Trong am nhac, ta biét cao do tang dan: P4 Ré Mi Fa Sol La Si P6.

—  Goi tan sb tng voi ndt Sol 14 7 va tng voi ndt La 1a fo. Hai ndt ndy cach nhau 2 nc.

— Theo bai ra, hai ndt nhac cach nhau ntra cung thi hai am (cao, thap) twong Gmg véi hai ndt nhac

nay
— Su dung cong thirc nay ta dugc f, = 1\2/5]‘8 = (1\2/5)2 f

.z Xz 44
— Turdo suy ra am mg v61 not Sol co tansd 1a f, = —02 =392Hz
(¥2)

bap an B.
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PE KIEM TRA CHUONG 2: SONG CO

Céu 1: Chon phét biéu ding khi n6i vé song vo tuyén?
A. Budc song cang dai thi nang luong séng cang 1on.
B. Song dai bi nudc hap thy rat manh.
C. Séng ngan c6 ning luong nhé hon séng trung.
D. Ban dém séng trung truyén xa hon ban ngay.
Cau 2: Trong céc két luan sau, tim két luan sai:
A. Am séc 1a mot dic tinh sinh 1y cua &m phu thudc vao cac dic tinh vat 1y 1a tan s va bién do.
B. D6 cao 1a mot dic tinh sinh 1 ciia 4m phu thudc vao cac dic tinh vat 1y 1a tin sb va nang luong 4m
C. D9 to 1a mdt dac tinh sinh ly cua &m phu thude vao cac dac tinh vat 1y 1a mac cuong do am va tan
s6 am.
D. Nhac 4m 14 nhitng 4m c6 tan s xac dinh. Tap 4m 14 nhimg 4m khong c6 tan s xéac dinh.
Cau 3: Phat biéu nao sau day la dung? Hién tugng giao thoa song xay ra khi c¢6 su gip nhau cua
A. hai séng xuat phat tir hai ngudn dao dong cing pha, cung bién do.
B. hai song xuét phat tir hai ngudn dao dong cing phuong, cing tan sé va c6 do 1éch pha khong doi.
C. hai dao dong cung chiéu, ciing pha.
D. hai song chuyén dong nguoc chiéu nhau.
Céu 4: Am do mot chiéc dan bau phat ra
A. nghe cang cao khi mtrc cuong do am cang lon.
B. ¢6 dd cao phu thudc vao hinh dang va kich thudc hdp cong huong.
C. nghe cang trAm khi bién d6 cang nho va tan s6 4m cang 16n.
D. c6 4m séic phu thude vao dang dd thi dao dong ctua am.
Céu 5: Hai 4m thanh c6 am sic khac nhau 1a do chung
A. khéc nhau vé tan sb va bién do cua cac hoa am.
B. khac nhau vé dé thi dao dong am.
C. khac nhau vé tan sd.
D. khac nhau vé chu ky cua song am.
Cau 6: Song doc
A. chi truyén duoc trong chit ran.
B. 13 song c6 phuong dao dong cua cac phan tir vat chat trong moi truong ludn huéng theo phuong
thang dung.
C. khong truyén duoc trong chat ran.
D. truyén duoc trong chat rin, 1ong, khi.
Céu 7: Chon phat biéu sai vé séng am:
A. Song am trong khong khi 1a song co hoc.
B. Thiét bj tao ra am séc trong cac nhac cu la hop cong huong.
C. Do cao ciia 4m 1a dic trung sinh li ctia &m gan 1ién voi tan sé am.
D. D6 thi 4m do dan Ghita phat ra c6 dang dudng sin.

Cau 8: Khi n6i vé su phan xa cta song co trén vat can co6 dinh, phat biéu nao sau day la dang?
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A. Tan s cta séng phan xa ludn 16n hon tan sb cta séng toi.

B. Tén sb cia song phan xa luén nho hon tan sb ciia song t4i.

C. Song phan xa ludn cing pha vé6i song téi ¢ diém phan xa.

D. Song phan xa ludn nguoc pha voi séng toi & diém phan xa.
Céu 9: Pic diém nao sau day dung véi nhac 4m?

A. Tan s6 ludn thay d6i theo thoi gian.

B. D6 thi dao dong am luon 1a hinh sin.

C. Bién d6 dao dong am khong doi theo thoi gian.

D. D6 thi dao dong am 1a nhitng dudng tuan hoan cé tan s xac dinh.
Céu 10: Khi n6i vé song am, phat biéu nao sau day 1a sai?

A. Song truyén am duoc trong cac méi trudng ran, 1ong va khi.

B. Séng am ¢ trong khong khi 1a song ngang.

C. O cung mot nhiét do, téc do truyén song am trong khong khi nho hon tdc do truyén séng Am trong
nudc.

D. Song am trong khong khi 1a song doc.
Céu 11: Song doc truyén dugc trong cac moi trudong

A. ran, long va chan khong.

B. khi, rin va chan khong.

C. ran, long va khi.

D. ran va trén bé mit chat long.
Cau 12: O mit trude c6 hai ngudn séng dao dong theo phuong vudng goc véi mit nude, cd cing phuong
trinh u = A4 cos(oat). Trong mién gap nhau cua hai song, nhirng diém ma & do6 céc phén tir nudc dao dong
v6i bién d6 cuc dai s& c6 hiéu duong di ctia song tir hai ngudn dén do bang

A. mdt s6 1¢ 1an nira budc song.

B. m6t s6 16 1an budc song.

C. mdt s6 nguyén lan nira budc song.

D. mot s6 nguyén lan budc song.
Céu 13: Khi n6i vé song am, phét biéu nao sau déy 1a sai?

A. S6ng am truyén dugc trong cac méi truong rin, 1ong va khi.

B. Song am trong khong khi 1a song doc.

C. O cung mot nhiét d9, toc do truyén song am trong khong khi nho hon tdc d6 truyén séng am trong
nudc.

D. Song am trong khong khi la song ngang.
Cau 14: Khi séng 4m truyén tir moi truong khong khi vao méi truong nudc thi

A. tn sb cua song khong thay doi.

B. chu ki cua n6 tang.

C. budc song cuia n6d giam.

D. budc song cta n6 khong thay doi.
CAu 15: Tai mot diém, dai lugng do bﬁng nang luong ma séng am truyén qua mdt don vi di¢n tich dat tai
diém do6, vudng goc voi phuong truyén song mot don vi thoi gian 1a
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A. cuong do am. B. d0 cao cua am.

C. d0 to cua am. D. mtc cuong do am.
Céu 16: Khi no6i vé song co, phat biéu nio sau day sai?

A. Budc song 1a khoang cach giira hai diém gan nhau nhét trén cing mot phuong truyén séong ma dao
dong tai hai diém d6 nguoc pha nhau.

B. Song trong d6 cac phan tir ciia mdi truong dao dong theo phwong tring voi phuong truyén song goi
la song doc.

C. Song trong d6 cac phan tir cia mdi truong dao dong theo phuong vudng goc véi phuong truyén
song goi la sobng ngang.

D. Tai mot diém ctia méi trudng ¢ song truyén qua, bién do cua song 1a bién d6 dao dong cua phan tir
moi truong.
Céu 17: Mot &m c6 tan sé xac minh truyén lan luot trong nhém, nude, khong khi véi tée d6 tuong tng 1a
Vi, V,,Vv;. Nhin dinh nao sau day ding?

A v, >y >V, B. v, >v, >3;. C.v,>v,>v,. D.v,>v,>v,.
Cau 18: Tai mot vi tri trong moi truong truyén am, mot song am c6 cuong do am 1. Biét cuong do am
chuan 1a I,. Mtrc cuong do am L cua song am nay tai vi tri 46 dugc tinh bang cong thirc.

A. L(dB):lOlin. B. L(dB)=101gII—°.

0
1 1,
C. L(dB)=1g—. D. L(dB)=1g—>.
1, 1
Céu 19: Khi no6i vé siéu am, phat biéu ndo sau day sai?
A. Siéu 4m c6 thé truyén duogc trong chat ran.
B. Siéu 4m c6 tan s6 16n hon 20 kHz.
C. Siéu am c6 thé truyén duogc trong chan khong.
D. Siéu 4m c6 thé bi phan xa khi gap vat can.

Cau 20: Cho céc chat sau: khong khi & 0°, khong khi & 25°C , nude va sit. Song 4m truyén nhanh nhat

trong
A. khong khi & 25°C. B. nudc.
C. khong khi & 0°. D. sit.

Cau 21: Song truyén trén mat soi day cd mot dau cd dinh, mot dau tu do. Mudn ¢6 song dung trén day thi
chiéu dai soi day phai bang

A. mdt s6 chin 1an mot phan tu budce song.

B. m6t s6 16 1an nira bude song.

C. mot sd nguyén 1an bude séng.

D. mot s6 1é 1an mot phan tu bude song.
Céu 22: Song am khong truyén duoc trong

A. chan khong. B. chét ran. C. chit 1ong. D. chat khi.
Céu 23: Trén mit nude c6 hai ngudn két hop dao dong didu hoa cung pha theo phuong thing dimg. Coi
bién d6 song khong ddi khi song truyén. Trén mit nude, trong ving giao thoa, phan tir tai M dao dong voi
bién d6 cuc dai khi hiéu duong di cta hai song tir hai ngudn truyén téi M bang
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A. mot s6 nguyén lan budc song.
B. m6t s6 nguyén 1an nira budc song.
C. mdt s6 1¢ 1an nira budc song.
D. mot s6 1é 1an mot phan tu bude song.
Céu 24: Trén mot soi day dan hoi dang c6 song ding. Khoang cach tir mot nut dén mot bung ké no6 bang
A. mdt nira budc song.
B. hai budc song.
C. mdt phan tu budc song.
D. mdt budce song.
Cau 25: Am sic 1a mét dic tinh sinh Iy ctia &m duogc hinh thanh dya vao céc dac tinh cua am la
A. Bién d6 va tan sb. B. Tén sb va budc song.
C. Bién d6 va budc song. D. Cuong dd va tan sb.
Céu 26: Mot song co lan truyén trong mot moi truong. Hai diém trén ciing mot phuong truyén song, cach
nhau mot khoang bang budc song c6 dao dong

A. cung pha. B. nguoc pha. C. léch pha%. D. 1éch pha %

Céu 27: M6t ngudn diém O phat song am c6 cong sudt khong doi trong mot moi trudng truyén 4m ding
hudng va khong hép thu am. Hai diém A, B cach nguén am lan luot 1a nvar,. Biét cuong do am tai A

X 2 . , 2 s
gap 4 1an cuong do am tai B. Ti so = bang

NS L s p.1.
2 4
Céu 28: Phat biéu nao sau day 1a dung khi néi vé séng co?

A. Budc séng 1a khoang cach giira hai diém gan nhau nhét trén cing mot phuong truyén song ma dao
dong tai hai diém do6 cung pha.

B. Song co truyén trong chat 1ong ludn 13 séng ngang.

C. Song co truyén trong chat ran ludn 1a séng doc.

D. Budc song 1a khoang cach giita hai diém trén cing mot phuong truyén séong ma dao dong tai hai
diém d6 ciing pha.
Céu 29: Trén mot soi ddy c6 song dimg v6i budce song 1a A . Khoang cach giita hai nit séng lién ké 1a

A A

A, —. B. 4. C. —. D. 21
4 2

Cau 30: Mot nguon 4m diém truyén song 4m dang hudng vao trong khong khi véi tc do truyén am 1a v.
Khoang cach giita 2 diém gan nhau nhét trén ciing hudng truyén séong am dao dong nguoc pha nhau I3 d.
Tan s6 ctia 4m 13
A . B. . c 2 D. —.
4d 2d d d
Cau 31: Xét diém M ¢ trong moi trudng dan hdi co séng am truyén qua. Mirc cuong dd am tai M 1a L
(dB). Néu cuong do 4m tai diém M ting 1én 100 lan thi mirc cuong d6 am tai diém d6 bang
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A. L+20(dB). B. L+100(dB). C. lOOL(dB). D. ZOL(dB).
Céu 32: Mot ngudn am co cong suat khong ddi dat tai O trong moi trudng dang hudng, khong hip thu
am. Hai diém M va N trong moi truong tao voi O thanh tam giac vuong tai O. Biét OM =3cm,
ON = 4cm . Mot may thu bat dau chuyén dong nhanh dan déu khong van toc tir M hudng vé N véi gia tdc
¢ d6 16n bang 0,1m/s>. Mirc cudng do 4m ma may thu duge & M 1 30 dB. Hoi sau 6 s ké tir khi bat dau
chuyén dong tir M, mirc cudng d6 4m ma méy thu dugc 13 bao nhiéu?

A. 30,97 dB. B. 31,94 dB. C. 18,06 dB. D. 19,03 dB.
Cau 33: Tai diém O dit tai hai ngudn am diém gidng hét nhau phat ra 4m ding hudng c6 cong suat khong
doi. Diém A cach O mét doan (m) c6 mirc cuong do am la L, =40 dB. Trén tia vudng goc voi OA tai A
ldy diém B cach A mot khoang 6 m. Piém M thudc doan AB sao cho AM =4,5 m va goc MOB ¢6 gia
tri 1én nhat. Dé murc cuong do am tai M 1a 50 dB thi can dat thém tai O bao nhiéu nguén am nira?

A. 35. B. 33. C. 25. D. 15.
Céu 34: Trén mit nudc cho hai ngudn song két hop S,, S, c¢6 phuong trinh u, =u, = acos (mt) cm, bude
song 9 cm. Coi bién d6 song khong dbi trong qua trinh truyén. Trén mat nudc, xét elip nhan S, va S, la
hai tiéu diém, c6 hai diém M va N sao cho: tai M hiéu duong di cta hai séng tir hai nguon S; va Sy dén
Mla Ad,, =d,,, —d,,, =2,25cm ,taiNtaco Ad, =d,, —d,, =6,75 cm. Tai thoi diém ¢ thi van toc dao
dong ciia M 1a v,, =—20~/3 cm/s , khi d6 véan tdc dao dong tai N 1a

A. 4043 cm/s. B. —20+/3 cm/s. C. —40y/3 cmis. D. 20+/3 cm/s.
Céu 35: Tai hai diém A, B trén mit nuéc cach nhau 16 cm c6 hai ngudn phat song gidng nhau. Piém M
nam trén mat nudc va trén duong trung truc cua AB cach trung diém I cuia AB mdt khoang nho nhat bang
45 cm luén dao dong cung 1 v6i L. Piém N nam trén mit nude va ndm trén dudng thang vudng goc voi
AB tai A, cach A mdt khoang nhd nhét bﬁng bao nhiéu dé N dao dong véi bién do cuc tiéu

A. 9,22 cm. B. 8,75 cm. C. 2,14 cm. D. 8,57 cm.
Cau 36: Tai mat thoang ctia mot chét 1ong c6 hai ngudn két hop A va B cach nhau 8 cm. Cho A, B dao
dong diéu hoa, cing pha, theo phuong vudng goc véi mat chit 1ong. Budce song cua song trén mat chat
long 1a 1 cm. Goi M, N 1a hai diém thudc mat chit long sao cho MN =4 cm va AMNB 1a hinh thang

can. Dé trén MN ¢6 dung 5 diém dao dong véi bién do cuc dai thi dién tich 16n nhit cia AMNB 1a

A. 95 cm?. B. 185 cm’. C. 93 cm®. D. 183 cm?.
Céu 37: Trong thi nghiém giao thoa séng nudc, hai ngudn séng S, va S, cachnhau 11 cm dao dong theo
phuong vuong goéc véi mdt nude véi cung phuong trinh u, =u, = 5cos(100m) mm . Tc do truyén song
v=0,5 m/s va bién d6 song khong ddi trong qua trinh truyén di. Chon hé truc xOy thudc mit phang nuéc
khi yén lang, gbc O tring véi S,, Ox trung v6i S,S,. Trong khong gian, phia trén mat nudc c6 mot chat
diém chuyén dong v6i phuong trinh quy dao y=x+2 va cé toc do 12 =52 cm/s. Trong thoi gian
t=2s ké tir lac P co toa do x, =0 thi P cit bao nhiéu van cuc dai trong ving giao thoa séng?

A. 13. B. 14. C.22. D. 15.

Cau 38: Mot nguoi dinh dau tu mot phong hat Karaoke hinh hop chir nhat c6 dién tich san khoang 18 m?,
cao 3 m. Dan am thanh 4 loa c6 cong suat nhu nhau dat tai cac goc dudi A, B va cac goc 4', B ngay trén
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A, B. Man hinh gin trén tuong ABA'B' . Bo qua kich thudc cua nguoi va loa, coi rang loa phat 4m dang
hudng va tudng hip thu am t6t. Phong c6 thiét ké dé cong suit dén tai nguoi ngdi hat tai M 1a trung diém
ciia CD d6i dién canh AB 1a 16n nhét. Tai nguoi chiu duge cuong do am tdi da br:ing 10 W/m?. Céng suét
16n nhat cia mdi loa ma tai ngudi con chiu duge xdp xi:

A. 796 W. B. 723 W. C.678 W. D. 535 W.
Céu 39: Mot ngudn phat séng 4m c6 cong suat khong ddi trong mot méi trudng truyén 4m dang hudng va
khong hap thy am. Mot ngudi dimg & A cach ngudn 4m mét khoang d thi nghe thdy am c6 cuong do 1a 1.
Nguoi d6 1an luot di chuyén theo hai hudng khac nhau, khi theo hudng AB thi nguoi d6 nghe thiy am to
nhat 41 va khi theo hudng AC thi ngudi d6 nghe dugc 4m to nhat c6 cuong d6 91. Goc BAC co gia tri xdp
xi bang

A. 49°. B. 131°. C. 90°. D. 51°.
Cau 40: Trong moi truong dazlng hudng va khong hép thu am, c6 ba diém theo thi tu A, B, C théng hang.
Mot ngudn am diém phat Am véi cong sudt 1a P va dat tai O thi mirc cuong d6 am tai A va C 1a 30dB. Bo
ngudn am tai O dat tai B mot ngudn am diém phat am véi cong suat 10P/3 thi thdy mirc cudng do am tai
O va C bang nhau va bang 40dB, khi d6 murc cudng do 4m tai A gin véi gia tri nao nhit sau day?

A. 29dB. B. 34dB. C. 39dB. D. 27dB.

DAP AN

1-B 2-D 3-A 4-A 5-D 6-A 7-C 8-C 9-A 10-B
11-B 12-C 13-C 14-C 15-C 16-B 17-A 18-D 19-D 20-A
21-C 22-C 23-C 24-C 25-D 26-B 27-B 28-C 29-C 30-B
31-A 32-A | 33-C 34-D 35-C 36-A | 37-D 38-C 39-D 40-A

HUONG DAN GIAI CHI TIET
Cau 1: Pap an D.
Cau 2: Pap an B.
Do cao 1a mot dac tinh sinh 1y cia am chi phy thudc vao dac tinh vat 1y 1a tan sd am.
Cau 3: Dap an B.
Hién tuong giao thoa song xay ra khi co su gip nhau cua hai song két hop, d6 1a 2 song xuét phat tir hai
ngudn dao dong cing phuong, cling tan s6 va c6 do 1éch pha khong dbi.
Cau 4: Pap an D.
Cau 5: Pap an B.
Am séc phu thudc vao dd thi dao dong am.
Cau 6: Dap an D.
Song doc truyén dugc trong chit rin, 16ng va khi (méi trudng vét chét), khong truyén duoc trong moi
truong chan khong.
Cau 7: Pap an D.
Do thi am do dan Ghi ta phat ra ¢6 dang 1a duong phtre tap, khé xac dinh dugc dang dd thi.
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Cau 8: Pap an D.

Tan s6 ctia song phan xa ludn bang tan s clia song tGi.

Vit can cb dinh thi song phan xa luén ngugc pha voi song toi ¢ diém phan xa.

Vit can tu do thi song phan xa ludn cung pha véi song toi & diém phan xa.

Cau 9: Pap an D.

Nhac am ¢6 dd thi dao dong am la nhiing dudong tuan hoan c6 tan sb xac dinh.

Cau 10: Pap an B.

Song am trong khong khi 1a song doc.

Cau 11: Pap an C.

Song doc co ban chat 1a song co nén chi truyén dugc trong méi truong ran, 1ong va khi.

Cau 12: Pap an D.

Do 2 ngudn cuing pha nén tai diém cuyc dai thi d, —d, = kA , k 1a s6 nguyén.

Cau 13: Pap an D.

Séng am trong khong khi 1a song doc.

Cau 14: Dap an A.

Khi truyén song tir moi trudng nay sang méi truong khac thi tin s6 ludn khong ddi nén chu ki séng ciing
khong ddi con bude song thay doi, ting hay giam con tuy thudc chiét sudt cia méi truong dbi véi song
do.

Cau 15: Dap an A.

bPai lugng vat 1i do b?mg nang luong ma séng am truyén qua mot don vi dién tich dat tai diém do, vudng
gdc voi phuong truyén song trong mot don vi thoi gian 13 cuong d6 am.

Cau 16: Dap an A.

Theo dinh nghia: Budc séng 1a khoang cach giita hai diém gan nhau nhét trén cing mot phuong truyén
song ma dao dong tai hai diém d6 cing pha nhau.

Cau 17: Dap an B.

Van tdc clia 4m co tan sd xac dinh truyén trong chat rin 1a 16n nhat, sau d6 dén chat long va nho nhat
trong chat khi, vi thé van téc am s& 16n nhit trong nhom v, va nho nhét trong khong khi v, nén ta co
v, >V, > ;.

Cau 18: Dap an A.

Cau 19: Pap an C.

Siéu 4m 1a mot loai song co hoc chi co thé lan truyén trong mdt moi truong vat chat nén khong thé truyén
duoc trong chan khong.

Cau 20: Pap an D.

S6ng am truyén nhanh nhét trong chit ran rdi dén chét 1ong va cudi cting 1a chit khi. Vay trong cac chat

trén thi trong sit 4m truyén nhanh nht.
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Cau 21: Pap an D.

Séng truyén trén mdt soi day c6 mot dAu ¢b dinh, mot dau tu do. Mudn ¢o song dung trén day thi chiéu
N c 1A ISR }\, ~ T A A 12 1A A A <\ r J
dai cta s¢i day phdi bang L = (2k + I)Z nghia la bang mot so 1¢ 1an mot phan tir bude song.

Cau 22: Dap an A.

S6ng 4m chi truyén dugc trong mot truong vét chat khi, rén, long, khong truyén duoc trong chan khong.
Cau 23: Dap an A.

Trén mat nude co hai ngudn két hop dao dong diéu hoa cing pha theo phuong thing dimg. Coi bién do
song khong d6i khi song truyén. Trén mit nudce, trong ving giao thoa, phan tir tai M dao dong véi bién do
cuc dai khi hidu duong di ctia hai séng tir hai ngudn truyén toi M bang mot s6 nguyén 1an bude song.

Cau 24: Dap an C.
U PRI
Khoang cach gitra nat va bung ké né la 7

Cau 25: Dap an A.

Am séc 12 mot dic tinh sinh 1y cua &m dugc hinh thanh dya vao cac déc tinh ctia am 1a bién d6 va tan so.
Cau 26: Dap an A.

Hai diém cach nhau mot khoang bang budc séng thi ciing pha.

Cau 27: Dap an A.

2
Taco j—/‘:(:—z} :>Z—2:2
B i i
Cau 28: Dap an A.
Budc song 1a khoang cach giira hai diém gan nhau nhat trén cing mot phuong truyén séng ma dao dong
tai hai diém d6 cung pha.

Cau 29: Pap an C.
Khoang cach giita 2 nat song lién ké 1a %

Cau 30: Pap an B.
A

d=2=" néntirdétacé f=—.
2 2 2d

Cau 31: Dap an A.

L —-L= 1010g1[—2: 20dB.

1

Cau 32: DPap an B.
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i

_.-"'"f
o M

Quang duong ma may thu di dugc trong 6 s:
S :lat2 =1,8 cm
2

Ap dung hé thirc lugng trong tam giac
11 N 1
OH®> OM® ON’
D@ thdy rang MH =1,8 cm

= OH =2,4cm

Vay H chinh 1a vi tri ma may thu di qua sau 6 s

L, =10log——
s s 1,4TOM’
Taco

L, =10log———
" g104n0H2

=1L,-L, :201ogg—Z:LH =31,94dB

Cau 33: Dap an B.

Tacod tana:A—M, tanﬁzﬂ
d d

AB - AM < AB - AM

g4 AMAB 2\ AM AB
d

MOB 16n nhit khi d =AM .AB =33 m

— tan MOB =

Tinh duoc khoang cach tir ngudn am O dén diém M la:

oM

3421
= cm

Mirc cuong d6 am tai A do hai nguon 4m cong suat P gay ra: L, =10log

2P
Io4awf2
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nP

Mirc cudng dd Am tai M do n ngudn Am cong suit P gay ra: L, =10log ————
g d¢ d g g gay M g1041c0M2

Tudé L -1 —10l0g 9 o 14
B Eom? T om

Vay can phai dat thém 33 ngudn am khac nira.

Cau 34: Dap an D.

~=10=n=33

Phuong trinh dao dong cua cac diém M va N duoc xac dinh boi

u, =2a cos(nmjcos(mt+nmj
A A

=2a cos(mt+n%j

u, =2a cos[n%jcos(mt+ n%j

- 24 cos(o;)t + n%j

Céac diém ndm trén cung elipnén d,,, +d,,, =d,, +d,,

W=y, =203 emls

Yy

Cau 35: Pap an C.

dz

DPé M dao dong cung pha va gan I nhit thi —% =\

2
Mit khac d = (?j +IM? =12 cm

Ta thu dugc A =4 cm

S6 diém dao dong véi bién do cyc tiéu trén doan AB

L AB Gy AB L 4 s<k<ss
2 2 2 2

DPé N 1a mot diém cuc tiéu va gan A nhat thi N phai nam trén hypebol cuc tiéu k = —4
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d =d,=-3,5n B
=d =214 cm

d>=d’ + AB’

Cau 36: Pap an B

A H o B

S6 diém dao dong véi bién do cuc dai trén AB

A8 <28 gck<s
A A

D¢ dién tich AMNB 1 16n nhét thi M phai nam trén cuc dai ing v6i k = -2
d—-d,=-2L=-2cm

Mac khac
d?> = AH? + MH* BH?* — AH*
Y , ,=>d+d,=——————=16cm
d; =BH’ + MH 2

Ta tinh dugc d, =7 cm, tir d6 suy ra MH = 2\/§ cm

Dién tich hinh thang
1
S s = E(AB +MN)MH =185 cm?

Cau 37: Dap an A.

Y N
H -~

M ¥

5 G 2

Budc song ciia song A=Tv=1cm

S6 diém dao dong véi bién do cuc dai trén doan théng ndi hai nguén
Quang duong ma P di dugc trong khoang thoi gian 2 s
x=(vcosa)t =10 cm, y =(v;sina)s=10 cm

Goi H 12 mot diém bét ki ndm trén duong thang y = x+2

D@ thay rang dé M la cuc dai thi d, —d, = k)
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Véi khoang gid tri cia d, —d, 1a
MS, - MS, <d, —d, < NS, - NS,
Tt hinh vé ta cé:
MS, —MS, =2-+2>+11> =-9,18 cm
MS, — MS, =10* +12> =1 +12> ~3,57 cm

Ta thu duge -9,1<d, —d, <3,58. Co tat ca 13 diém.
Cau 38: DPap an C.

o
o

r‘.l i / [:

Dé 1,, 1a16n nhét thi biéu thirc dudi mau phai nhé nhit.

Ta co:

a2+ﬁ>\/£ déu bing xdy ra khi @ =2 = a=3
g N s 2 \b=6
Gia tri cuong do am khi do

SP
I = _10=>P =678 W
( ) 108w e

Cau 39: Dap an A.

B

Cuong do am khi nguoi d6 ¢ cac vitri A, B, C lan luot 1a:
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P
I=——

410A OB 1 .

— =—=sInaq,

;P _)o4

4nOB’ %—l—sina
__ P 04 3 ’

4nOC*?

Goéc BAC: Z(BAC)=a, +a, =30+arcsin (%) =49,47°

Cau 40: Dap an B.

H B
A < s C

O
Khi dat nguén am tai O thi:
L,=L.=04=0C= AOAC can tai O.

Suy ra: P ~ = P ~=10" =10" =10" (1)
4l 04  4nl,0C

Khi dt nguon 4m tai B thi:
L,=L.= BC=B0O= ABOC cantai B

. 10P_ 10P
' 3.4nBO’1, 3.4nBC’I,

Suy ra =10% =10 =10* (2)

Tir (1) va (2) suy ra O4*> =30B?, chuan hda OB=1=BC = 04 = J3=0C
Ta c6 AOAC dong dang ABOC suy ra

04 BO 3 1
= C} =
AC OC ~AC 3

= AC=3=>BA=AC-BC=2

Murc cuong do am tai A lac nay la:

2 2
LA=LB+10g(%j =4+10g[%} ~3,4(B)=34(dB).
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