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111: SONG DUNG

a)Thiét 1ap phwong trinh séng dirng d

Gia sir song t&i vat can B ¢6 phuong trinh dao S oo mmmmmm—P
) Song tdi M Séng phan xa tir B
d(f)ng‘g tai B la: u; = A(EOSZ;[ ft A = '; “ E B
* Pau B 1a vat can co dinh (nut séng): M
- Khi phn xa trén vat can ¢6 dinh, song phan Song td1 B R
Xa cung tan so, cung budc soéng va ludn ludn -
nguoc pha véi song toi. * - ————————— - - - -
-Phuong trinh song phan xa tai B: £
=—Acos2r ft = Acos(2x ft — x)
-Phwong trinh song t6i va song phan xa tai M cach B mot khoang d la:
d, . d

w =Acos(2rx ft+2x Z) va u'y, = Acos(2r ft— Zfzz — 1)

-Phwong trinh séng dirng tong hop tai M: u,, =u,, +u’,,
d = Vid i d V4

Uy =2Acos(2z —+—)cos(2x ft ——=) = 2Asin(2z —)cos(27 ft ——

M ( 2 2) ( 2) ( /1) ( 2)

A an n . Ao, d =« . d
Bién d9 dao dong cua phan tir tai M: A, =2A Cos(27rz+ E) =2ASIN(2x Z)

Bién do dao dong dat cuc dai (hay tai M la bung song) khi
sin(@j —+1le @ZE_H(;[ < d :M
A A N2

4
Khi d6, khoang céch giira hai bung song lién\tiép¥a.Ad = dys1 - di = [Z(k +411)+1]l - (2K Zl)/l =%
Vay khoang céch gan nhét giira hai bung song 13 A/2.
2 2 kA
+ Bién d¢ dao dong dat cuc tiéu (hay tai M |a nit song) khi sin T T =kre d= >
Khi d6, khoang céch giira hai bung song lién tiép 1a Ad = dys1 - di = (k +21)ﬂ % :%

Vay khoang cach gan nhit giita hai nut song 1a A/2.

* Pau B la vét can tu do (bung séng):
-Phwong trinh song phan xa tai B: u; =u'; = Acos2r ft

-Phuong trinh séng téi va song phan xa tai M cach B mt khoang d la:

Uy = Acos(27zft+27z%) vau'y, = Acos(27zft—27z%)
Phwong trinh séng dirng tong hgp tai M: u,, =u,, +u',, =u, =2Acos(2z %)COS(ZH ft)

Bién d9 dao dong ciia phan tir tai M: A, =2A

d
cos(2z —
(”z)‘
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b) Piéu kién c6 song dirng

a. Hai dau la nit song:

A kv
I=k= (ke Z2) hay f =—,
5 (ke Z) hay 5

-Scf) bung song = sd b6 song = k;
-SO nat song =k + 1

b. Mt dau la nit song con mot diu la bung séng:
+ . (2k+1) % (ke 2)

(2k +1)v
41
-S6 b6 song nguyén =k
-S4 bung song = s6 nut song =k + 1

N |

hay f =

Chu y: Khi trén day c6 song ding thi

+ Hai diém dbi xtmg voi nhau qua nut séng ludn dd nguoc pha.
+ Hai diém ddi xiéng v6i nhau qua bung song lu6n dd cung pha.
+ Khoang thoi gian gitra hai 1an soi ddy cing ngang hay dudi thiang (cac phan tir di qua VTCB) 1a nira chu
ky.

+ Bé rong bung song 13 4a (a 1a bién do)

+ Khoang thoi gian gitra hai 1an lién tiép mot diém thudc bung song di qua VTCB la T/2

+ Néu day dugc noi voi can rung duoc nudi bang dong-diémxoay chiéu co tan sd ctia dong dién 1a f thi day
s& rung vai tan s 2f

burn= =an = buﬁscﬁhg
T //-I_-V\'
o - 4 -~ \-\
- . ’ : -
e . - r
J.-’i' — *L‘\\ ar A e . *\ " Y
r Nt sans A nat sdns E
H RS S ':.'
H Chnat sanrng H —— a i . R [
oo PO 3 ) 7 B T + i
H - B H e - . o H
: ~1 - ; e ; - I
H L B H I
H burnz sarnz H H buhg sSrn=
= A - !
1 bd sdnz 1 bd sanz 1 bd sang 1L bd sans
.

BIET BIEU THUC SONG DUNG
Céu 1. Song phan xa
A. luén bi doi dau.
B. lubn ludn khong bi dbi dau.
C. bi d6i dau khi phan xa trén mét vat can cb dinh.
D. bi d6i d4u khi phan xa trén mot vat can di dong.
Cau 2. Mot day mém AB c6 dau B ¢b dinh. Tai ddu A ta tao ra mot dao dong thi trén day c6 song truyén to1
B voi toe do 20m/s. Biét phuong trinh song t6i tai B 1a: ug=2cos(100xt) (cm). Cho rang song trén day khong
d6i. Lap phuong trinh song phan xa tai M cach dau B 0,5m.
A. u’v=2c0s(100nt- 7 )(cm) B.u’v= 4cos(10mt-m)(cm)
C.u’v=2cos(10xt- 3,57)(cm) D. u’m= 4cos(10xt- 3,57)(cm)
Cau 3. Day AB duogc tha dé dau B tu do. Trén day co song truyén tir ddu A dén B. Budc song truyén trén

day 1a 2m/s. Phuong trinh song téi tai dau B 1a ug=5cos 207£t+Z cm). Tim phuong trinh song phan xa tai
y g g > p g gp

diém M trén day cach dau B 0,5m.
A. u’m=5cos(20xt- 5,57)(cm) B. u’m=5co0s(20nt- 4,57)(cm)

C. u’m=5 cos(20xt- 6,51)(cm) D. u’MZSCos(2Ont-%)(Cm)
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Cau 4. Mot soi ddy AB v6i dau B cd dinh c6 song truyén t6i B véi biéu thic song t6i tai B Ia:
Ug=3cos(10xt)(cm). Toc do truyén song trén day 1a 1m/s. M 1a mot diém cach dau cd dinh B Sem. Tim bi€u
thirc séng tong hop M.

A .u:3005(10nt-%)(cm). B.u=6cos(10nt+%)(cm).
C.u=6cos(10nt-%)(cm). D.u=3cos(10nt+%)(cm).

Cau 5. Biéu thtrc song dirng trén day cho boi: u = 2acos(% + %).COS Gt —%) trong d6 d tinh bang cm. Tim

budc song. A. 8cm B.4cm  C.2cm D.16cm

Cau 6. .Trén day dan hodi cd song dung xay ra vdi phuong trinh: u = 2Acos(47d).cos1007t trong d6 d tinh

bang mét, t tinh bang gidy. Tinh toc d9 truyén song trén day.
A. 25m/s B.15m/s  C.35m/s ~ D.20m/s
Cau 7. Trén day mém AB véi dau B ¢o dinh c6 sdng dirng. Phuong trinh song dirng 1a :

u =2cos(0,052 + %).cos@ﬂt - %) trong d6 x 1a khoang cach tir diém M trén day dén dau B tinh bang cm va

t tinh bang gidy. Tim véan toc dao dong tai diém M cach dau B 5cm vao lic t=4£88 :

A. 467 (cls). B.— 467 (cmis).

C.4V2rz (cmfs). D. - 4v27 (cms). 7
Céu 8. Trén day mém AB vdi dau B ¢o dinh c6 song dirng xay ra vai bi€u thirc song dirng 1a: u = 2acos(bd

+ %).cos @0nt —%) trong d6 a,b 13 cac hing s6 duong,d 1a khoang cach tir diém M trén ddy dén dau B. Biét
tdc do truyén song trén ddy 1a 100m/s. Tim hang s6 b.

T 1 T 1 T -1 T -1
A — (m B. — (m C.— (m D.=—~ (m

10 (m™) c (m™) 20 (m™) ' (m™)

DANG2

TIM SO NUT ,SO BUNG.
Vi du 1: M6t ddy cao su cing ngang ,1 dau gin cd dinh ,du kia gin vao mdt 4m thoa dao dong véi tan s6 £=40Hz. Trén
day hinh thanh 1 séng dumg c6 7 nit (khong ké hai dau), Biét day dai Im . Tinh van tdc truyén song trén day
Vi du 2: S6ng dirng trén day AB vai chiéu dai 0,16 m, dau B ¢b dinh, dau A dao dong vai tan s6 50 Hz. Biét
tdc do truyén song trén day la 4 m/s.Tinh sb bung song va s nat song.
Vidu 3: Song dung trén day AB cd chiéu dai 22 cm véi mot dau B tu do. Tan s6 dao dong cua soi day 1a f =
50 Hz, van toc truyén song trén day 1a v = 4 m/s. Trén day c6
TRAC NGHIEM
Cau 1. Mot soi day manh AB khong dan, dugc cang ngang co chiéu dai | = 1,2m, diu B ¢ dinh, diu A dao
dong theo phuong thiang dimg voi phuong trinh ua = 1,5c08(200 7 t)(cm). Trén day c6 song ding, bé rong
mot bung song la
A.1,5cm B. 3cm C. 6cm D. 4,5cm
Cau 2. Mot sgi day c6 chiéu dai | cang ngang, hai dau ¢ dinh. Trén day dang c6 song ding véi n bung song,
tdc do truyen song trén day la v. Khoang thoi gian giita hai 1an lién tiép soi day dudi thang.

A2 . vn c. - bl
nv I 2nv nv
Cau 3. Khi c6 séng dung trén day, khoang cach giira hai nit lién tiép bang
A. mét nira budc séng. B. mot budc séng.
C. mot phan tu budc song. D. mot s6 nguyén lan budce séng.
Cau 4. Khi c6 séng dung trén mot soi day dan hoi, khoang cach tir mot bung dén nit gan n6 nhat bang
A. mot s6 nguyén lan budc song. B. mot nira budc song.
C. mot budc song. D. mdt phan tu budc song.
Cau 5. Diéu kién c6 séng durng trén day chiéu dai £ khi mot dau day cé dinh va dau con lai ty do 1a
A =K\ B. L =kM2. C. =2k + 1)M2. D. (= (2k + 1)M4.
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Cau 6. Diéu kién c6 song dirng trén day chiéu dai € khi ca hai dau day cb dinh hay hai dau tu do la

A L=k. B.L=kM2. C.L=(Qk+1N2.  D.0=(2k+1)HN4 ,
Cau 7. Mot day dan hoi cé chicu dai £, hai dau co dinh. SOng dung trén day c6 budc sdng dai nhat la
A. Amax = 0/2. B. Amax = L. C. Amax = 2L. D. Amax = 4L.

Cau 8. Mot day dan hdi c6 chiéu dai L, mot dau ¢ dinh, mot dau ty do. Séng dimg trén ddy co bude séng
dai nhat Ia

A. Amax = 0/2. B. Amax = L. C. Amax = 2L. D. Amnax = 4L.

Cau 9. Song ding trén day AB c¢6 chiéu dai 32cm véi dau A, B ¢b dinh. Tan s dao dong cua day la 50Hz,
téc do truyén song trén day la 4m/s. Trén day co:

A. 5 nat; 4 bung B. 4 nat; 4 bung

C. 8 nut; 8 bung D. 9 nut; 8 bung

Cau 10. Mot soi day dan hoi dai 130 cm, ¢6 dau A cb dinh, dau B ti do dao dong véi tan 100 Hz, van toc
truyén song trén day 1a 40 m/s. Trén ddy c6 bao nhiéu nit va bung song:

A. c6 6 nat song va 6 bung song. B. c6 7 nut song va 6 bung song.

C. c6 7 mit soéng va 7 bung séng D. ¢6 6 nat séng va 7 bung song.

Cau 11.Mot soi diy AB dai 100 cm cing ngang, dau B ¢b dinh, ddu A gin v6i mot nhanh cta 4m thoa dao
dong diéu hoa véi tan s6 40 Hz. Trén day AB c6 mot song ding 6n dinh, A dugc coi 1 nit song. Toc do
truyén song trén day 1a 20 m/s. Ké ca A va B, trén day co

A.3 nut va 2 bung. B. 7 nat va 6 bung.

C. 9 nit va 8 bung. D. 5 nit va 4 bung.

Cau 12.S6ng dirng trén day AB c6 chiéu dai 22cm véi dau B ty do. Tan sé dao dong cuaday a 50Hz, van
téc truyén song trén day la 4m/s. Trén day co :

A. 6 nut ; 6 bung. B. 4 nit ; 4 bung.

C. 8 nat; 8 bung. D6 nut ; 4 bung.

Cau 13. Mot soi day dan hodi c6 do dai AB = 80 cm, dau4B giir cb dinh, ddu A gin véi can rung dao dong
diéu hoa véi tan sé f = 50 Hz theo phuong vudng gocxoi AB. Trén day c6 mot séng dirng vai 4 bung song,
coi A va B 1a ndt séng. Tdc do truyén song trén day &

A.v =10 m/s. B.v=5mfs. Cw'=20 mf/s. D.v=40m/s.

Cau 14.Trén mot soi day dai 2 m dang co song dimg VGi tan s6 100 Hz, nguoi ta thiy ngoai 2 dau day cd
dinh con c6 3 diém khac luén dung yén. Técdé'tuyen song trén day l1a

A. v =60 m/s. B. v =280 m/s. C.v =40 m/s. D. v =100 m/s.

Cau 15.Mot day AB hai dau ¢6 dinh AB = 50 ¢m, téc do truyén song trén day v = 1 m/s, tan sé rung trén
day f = 100 Hz. Biém M céch A mot doan 3,5 cm la ndt séng hay bung séng tha may (Tinh ca A)?

A. nat song thir 8 B. bung séng thu 8. C. nat song tha 7 D. bung song thir 7.

Cau 16. Mot day AB hai dau cé dinh AB = 100 cm, tc do truyén song trén day v = 2 m/s, tan s rung trén
day f =50 Hz. Biém M cach A mot doan 9 cm la ndt séng hay bung séng tha may (Tinh ca A)?

A. nat séng thir 5 B. bung séng thua 4. C. nat song thuir 4 D. bung song thir 5.

Cau 17. Soéng ding trén mot soi day dan hoi dai 1,2m voi hai dau ¢ dinh, nguoi ta quan sat thay ngoai hai
dau day cb dinh con c6 hai diém khac trén day khong dao dong. Biét khoang thoi gian gitra hai lan lién tiép
soi day dudi thang 12 0,05s. Tc do truyén séng trén day a:

A.12m/s. B.8m/s. C.4m/s. D.16cm/s.

Cau 18.Khi c6 song dirng trén sgi day dan hoi AB thi thay trén day ¢ 7 nit (ké ca 2 nit & 2 dau AB), biét
tan s6 song 1a 42 Hz. Ciing vai day AB va téc do truyén song nhu trén, mudn trén day c6 5 nit (tinh ca 2 dau
AB) thi tan sb séng co gia tri 1a

A. f=30Hz. B. f = 63 Hz. C. f=28 Hz. D. f=58,8 Hz.

Cau 19. Tdc do truyén séng trén mot soi day 1a v = 40 m/s, hai dau day cb dinh. Khi tan sé song trén day la
200 Hz, trén day hinh thanh séng dirng véi 10 bung séng. Hay chi ra tan sé nao cho duéi diy ciing tao ra
song dung trén day?

A. f =90 Hz. B. f =70 Hz. C. f=60 Hz D.f=110Hz.

Cau 20.Mot soi day dan hoi cing ngang, hai ddu cb dinh. Trén ddy co song dung, toc do truyen song khong
d6i. Khi tan sb song trén day la 42 Hz thi trén day c6 4 diém bung. Néu trén diy c6 6 diém bung thi tan s6
song trén day la

A. 252 Hz. B. 126 Hz. C. 28 Hz. D. 63 Hz.

Cau 21. Mot soi day dan hdi dai 1,2 m duge treo lo ling 1én mat can rung. Can rung tao dao dong diéu hoa
theo phwong ngang véi tan sb thay d6i dugc tir 100 Hz dén 125 Hz. Toc do truyén song trén day 1a 8 my/s.
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Trong qua trinh thay d6i tan sé rung cua can, c¢6 thé tao ra dugc bao nhiéu lan séng dirng trén day?
A.81an. B.7lan.  C.15lan.  D. 16 lan.

Cau 22.Mot soi diy dan hoi ¢ chiéu dai 1on nhit 13 lp= 1,2 m mot dau gin vao mdt cn rung véi tan sé 100 Hz mot
dau tha 1ong. Biét the do truyén song trén ddy 1a 12 my/s. Khi thay d6i chidu dai ctia ddy tir I dén | =24cm thi c6 thé tao ra
duogc nhidu nhit bao nhiéu 1an song dimg c6 sb bung song khac nhau 1

A.341an. B. 17 lan. C. 16 lan. D. 32 lan.
Cau 23..Trén mot soi day dan hdi c6 song dung, biét khoang cach gitra hai diém gan nhau nhat trén day
khong dao dong 12 0,75cm. Goi A va B 1a hai diém trén sgi day cach nhau 14cm va tai trung diém cua AB la
mot ndt séng. S6 nit va sé bung trén doan day AB Ia:
A. 16 byng ; 17 nat. B. 18 bung ; 17 nut.
C. 18 byng ; 19 nat. D. 19 bung ; 18 nut.
Cau 24..Mot soi day co chiéu dai 1m hai dau cé dinh. Kich thich cho sgi day dao dong vei tan s6 f thi trén
day xuat hién song dirng. Biét tan s chi ¢ thé thay doi trong khoang tir 300Hz dén 450Hz. Van toc truyén
dao dong 1a 320m/s. Tan s f co gia tri bang:
A. 320 Hz. B. 300Hz. C.400Hz. D. 420Hz.
Cau 25. Mot nguén dao dong duogc gén vao mot dau soi day dai 2m, dau kia soi day duogc gitr ¢ dinh. Tan
s6 dao dong ctia ngudn thay d6i trong khoang tir 31Hz dén 68Hz. Song truyén trén day véi van tdc 60my/s.
Hoi, v6i tan s6 bang bao nhiéu trong khoang trén thi sé bung song trén ddy 1a it nhat?
A. 90Hz.B. 75Hz. C. 45Hz D. 60Hz.
Cau 26. Song dimng trén day dai 1m vé6i vat can cb dinh, tan s6 f= 80Hz. Vén tdc truyén song 1a 40m/s. Cho
cac diém My, Ma,Ms, My trén day va 1an luot cach vat can ¢ dinh 1a 10cm, 20 cm, 30cm, 45cm.

A. M; va M, dao dong ngugc pha B. M, va M3 dao dong cung pha
C.M; va My dao dong nguoc pha D. M3 va My dao dong cung pha
DANG,3

GIAO THOA,SONG PUNG VOI SONG AM

CHU KI,TAN SO €A¢C'NHAC CU

*Tdc dd truyén song: v=Af= %

s A «
1.Hai dau 12 2 niat séng khi cong huéng am : | = kE (keN")

S6 bung séng = s6 b6 song =k ;  S6 nut song =k + 1

s A x
2. Hai dau 12 2 bung séng khi cong huéng Am : | = kE (keN")

S(f) nit song =k;  S6 bungsong =k + 1
SO bo song = k-1
Tén s6 do (dan, sdo ) phat ra (hai diu Ia 2 niit séng hodc 2 bung s6ng)
f= k% (Véiday dan v = \/f .T 12 luc cang day- p 1a mat d6 dai kg/m.
7
v

Ung v6ik = 1 = phét ra am co ban (tan s6 nho nhét) f,, = o

k =2,3,4...co cic hoa 4m bac 2 (tan sd 2f1), bac 3 (tan sb 3fy)

Tén sb 2 hoa am lién tiép £, ,

n+l " n+l

Ta co: fn+1 - fn+1 = fmin
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; X A
3. Mt dau l1a nat song con mot dau 1a bung séng: I =(2k +1)Z (keN)

S6 bo (bung) séng nguyén = k; S6 bung séng = s6 nit song =k + 1

Tan s do (dan,sao) phat ra (mot dau 1a niit song con mot dau Ia bung song)
f= (2k +1)% Ung véik = 1 = phét ra 4m co ban (tan s6 nho nhat) f, . = 41

k =1, 2,3,4...c6 cac hoa am bac 2 (tan sb 3f1), bac 3 (tan s6 5f1) (chi ¢ cac hoa am béc 1¢)
Tén s6 2 hoa am lién tiép £, , f,,

Ta co: fn+1 - fn+l = 2fmin

n+l7

LMC)t dau bit kin — Y budc song JLHai dau bit kin — 1 budc song JLHai diu ho — Y budc song J

Vi du 1: Cot khong khi trong dng thuy tinh ¢6 do cao 1,c6 thé thay d6i duoc nhd diéu chinh myc nudce ¢ trong dng Dt
mot 4m thoa trén miéng dng thuy tinh d6 ,khi 4m thoa dao dong nd phat ra mot 4m co ban ,ta thiy trong cot khéng khi co
mot song dimg 6n dinh .

1) Khi d¢ cao thich hop cua cot khong khi ¢6 tri s6 nho nhét l=12cm nguoi ta nghe thay 4m to nhét .Tinh tan s 4m do
am thoa phat ra Biét dau A ho cua cot khong khi la mt bung song ,con dau kin 1a nat song .

2)Thay doi (tang do cao cot khong khi Ybang cach ha muc nuoc trong dng . Ta thay khi né biang 60cm(l=60cm) thi 4m lai
phat ra to nhat .tinh s6 bung trong cot khong khi .Cho biét tde do truyén 4m trong khong khi la 340nvs.

Vi du 2: Mot soi ddy cing giita hai diém cb dinh cach rthau 80cm. Hai song co tan sb gan nhau lién tlep
clng tao ra song ding trén day 1a £,=70 Hz va f,=84 HZ. Tim%dc do truyén song trén ddy. Biét toc do truyén
song trén day khong doi.

TRAC NGHIEM

Cau 1. Mot 6ng séo dai 80cm, mot dau bit K mésdau ha, biét van téc truyén am trong khéng khi 1a
340my/s. Xac dinh tan sé 16n nhat ma dng sao phat ra ma mot ngudi binh thuong ¢ thé nghe duoc? Biét tai
ngudi nghe duoc trong mién 16 Hz «f< 20000 Hz(Két qua lay gan dung dén 2 s6 sau ddu phay)

A. 19,87 kHz. B. 19,98 kHz. C. 18,95kHz. D. 19,66 kHz

Cau 2. Cot khi trong ong thuy tinh c6 d6 cao 1 c6 thé thay doi dugc nho diéu chinh myuc nuée trong dng. Dat
mot 4m thoa trén mi¢ng 6ng thuy tinh d6. Khi am thoa dao dong, né phat ra dm co ban, ta thay trong cot khi
c6 mot song durng 6n dinh. Khi do cao cua cot khi nho nhét lo= 13cm ta nghe dugc am to nhat, biét dau A ho
la mot bung song, dau B 1a nut, toc do truyén am la 340m/s. Tan sd &m do 4m thoa phat ra la:

A.563,8Hz  B. 658Hz C. 653,8Hz D. 365,8Hz

Cau 3. Mot 6ng dyng dung trong c6 chira nuge. D cao 16p nude co thé diéu chinh. Tai mat dng c6 dat 1 am
thoa nim ngang, am thoa giao dong véi tan sb 500Hz. Tdc do truyén song trong khong khi 1a 340m/s. Diéu
chinh muc nudce sao cho ¢4t khong khi co chiéu cao thich hop thi trong 6ng c6 song dung voi bung tai

miéng ong va nat tai mat nudce. Khi chiéu cao cot khong khi trong 6ng thay d6i trong khoang tir 50cm toi
60cm, ké ca bung song & miéng dng, trong dng c6 may bung song.

A2 B.3 C1 D.4

Cau 4. Mot 4m thoa c6 tan s dao dong riéng 850Hz dugc dat sat miéng mot 6ng nghiém hinh tru day kin
dat thang dung cao 80cm. D6 dan nude vao 6ng nghiém den d6 cao 30cm thi thdy am dugc khuéch dai 1én
rat manh. Biét toc do truyén am trong khong khi c6 gia tri nam trong khoang 300m/s <v <350m/s. Hoi
khi tlep tuc d6 nude thém vao ong thi c6 thém may vi tri ciia muc nudce cho 4am duge khuéch dai manh?

Al B.2 C.3 D.4

Cau 5. Mot am thoa T dat trén miéng mot 6ng thuy tinh hinh tru chirta nudc c6 chia dog, gﬁn
d4y 6ngco voi thdo nude dé ha thap dan myc nude. ngudi ta nhan thdy co 2 vi tri lién tiép cua cot khongkhi
AB 12 39cm va 65cm thi am thanh do 4m thoa phat ra nghe rd nhat.Tim tan sb cia am thoa.Cho van tdc am
trong khdéng khi la v =330(m/s)

A.654 Hz B.327 Hz C.1269 Hz D164Hz

Cau 6. Mot 6ng séo c6 mot dau kin, mot dau he dai 68 cm. Hoi dng séo co kha niang cong hudng nhitng am
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c6 tan s6 nao sau déy, biét toc 46 4m trong khong khi v = 340 m/s.
A. f=125Hz, f=375Hz. B. f=125Hz, f =250 Hz.
C. f=150Hz, f=375Hz. D. f =250 Hz, f =500 Hz.
Cau 7. Hai budc song cong huong 16n nhét ctia mot 6ng 6 chiéu dai L, mot dau ho, va dau kia kin 132

A 4L,4L/3 B.2L,L C.L,L/2 D.4L,2L
Cau 8. Hai budc song cong hudng 16n nhat ciia mot dng chiéu dai L, hai dau hé 13 bao nhiéu?

A 4L,4L/3 B.2L,L C.L,L/2 D. 4L, 2L
Cau 9. Biét rang 6ng sdo phat ra 4m to nhat ing véi hai gia tri tan s cta hai hoa am lién tiép 1a 150Hz va
250Hz. Tan s6 4m nho nhat khi dng sdo phat ra 4m to nhat bang:
A. 50Hz B. 75Hz C. 25Hz D. 100Hz
Cau 10. Biét rang dng séo phat ra 4m to nhat Gmg voi hai gi trj tan s cua hai hoa 4m lién tiép 1a 40 Hz va
60 Hz. Tan s6 4m nho nhat khi dng sao phat ra 4m to nhat bang:
A. 50Hz B. 10Hz C. 20Hz D. 100 Hz
Céau 11. Mot soi day dan hdi duoc treo théng dimg vao mot diém cé dinh. Nguoi ta tao ra sobng dung trén
day v6i tan s6 bé nhat 1a fi. Dé lai co song ding, phai tang tan s6 toi thiéu dén gia tri fz. Ti sd foffy
A 4 B.3 C.6 D.2
Cau 12. Mot soi day dan hoi vai mot dau ty do, mot dau c¢b dinh co song dimg véi 2 tan sd lién tiép 1a f; va
f,. Biét soi day c6 chiéu dai L va f, > fi. Téc do lan truyén song trén ddy duoc tinh bang biéu thirc:
A.v=L(f, + f)/2 B.v=L(f,- f,)/2 C.v=L(f,- ) D.v=2L(f;-f)
Cau 13. Mot ong sao dai 80 cm, ho hai dau, tao ra mot song dung trong dng sao v6i 4m 13 cuc dai & hai dau
dng, trong khoang giita ng sdo c6 hai nat séng. Budc song cta am 1a
A. A=20 cm B.A=40cm C. ~=80cm D. A=160 ¢cm,
Cau 14.Cho hai nguf)n song am két hop A, B dit cach nhau 2 m dao dong cung pha nhau. Di chuyén trén
doan AB, nguoi ta thay ¢6 5 vi trf am c6 do to cuc dai. Cho biét tc do truyén am trong khéng khi la 350
m/s. Tan s f ciia ngudén 4m c6 gia tri thoa méin
A.350 Hz < f <525 Hz. B.175 Hz <'f <262,5 Hz.
C.350 Hz < f <525 Hz. D.175Hz <f ¢ 262,5 Hz.
Cau 15.Hai ngudn am nho S, S, gidng nhau (ddec coiJa hai ngudn két hop) phat ra 4m thanh cing pha va
cung bién do. Mot nguoi ding ¢ diém N voi SiN = 3maa SoN = 3,375m. Toe do truyén am trong khong khi
14 330m/s. Tim budc song dai nhat dé ngudi d6 ¢ Ngkhong nghe duoc am thanh tir hai ngudn S;, S, phét ra.
A A=1m B. A=0,5m c. A=0,4m D. A=0,75m

Facebook: xusi.389@facebook.com (Xu si)




Nguyén Hai Ding Gia Sw Vat Ly Hai Phong:0972.531.803

DANG 4
XAC PINH BIEN PO TAI CAC PIEM TREN SONG DUNG

C1: Xem lai dang 1
C 2: Dya vao duong tron lugng giac
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Huéng dan: o
OM =d, ,IM =d,, 0] = \/4
ay = 2.A.cos (@) véigoc ¢ = —=2.360°

Chu y:1 duong tron goc 360 tufong {m v6i chiéu dai A

Vi du 1:Trén mot soi day c6 song dung voi d6 rong cua bung song 1a A.

a)Khoang céch ngan nhét giira hai diém dao dong vai bién do A/2 la :

b)Khoang cach ngan nhat giita hai diém dao dong voi bién d6 AV2 la

Vi du 2:S6ng dimg trén day c6 tan s6 f=20Hz va truyén di véi toc do 1,6mvs. Goi N 14 vi tri cia mot it song ; C
va D 14 hai vi tri cAn bang ctia hai phén tir trén day cach N lan ot 13 9 cm va 26 /3 cm va & hai bén ciia N. Tai thoi
diém t; 1i @ ctia phan tir tai diém D 1a —4 cm. Xéc dinh 1i @9 ctia phan tir tai diém C vao thoi diémt, =t; + 0,175
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Vi du 3:Trén mot soi day c6 séng dimg, diém bung M cach niit gan nhat N mot doan 10cm. Khoang thoi
gian gitra hai 1an lién ticp trung di€ém P cua doan MN ¢6 cung li do véi M
14 0,1s. Toc d6 truyen sdng trén day la:

TRAC NGHIEM
Caul. Mot soi ddy OM = 120 cm hai dau c¢é dinh. Khi kich thich ¢d hai bung séng. O,M 1a nut. Bién d6
tai bung song 1a A. Tai diém P gan M nhat dao dong véi bién do A/2 thi
khoang cach MP |a :
A. 20cm. B.5cm.  C. 15cm. D. 10cm.
Cau 2. Trén mot soi day c6 séng ding véi do rong cia bung song la A. Khoang céch ngan nhat giira hai
diém dao dong véi bién d6 AV3 1 :

A3 B. V4. C. Me. D. M12.
Cau 3. Trén soi ddy mang séng dung 2 dau cb dinh. Bién do ¢ bung 1a 5cm. Hai diém A,B gan nhau nhat
dao dong nguoc pha c6 bién d6 2,5cm cach nhau 10cm. Tinh budc sdng?
A.60cm. B.30cm. C.80cm. D.90cm
Cau 4. Trén mét soi day dan hoi AB dai 25cm dang c6 song dimg, nguoi ta thiy ¢6 6 diém nut ké ca hai dau A va B.
Hoi ¢6 bao nhiéu diém trén diy dao dong cling bién do, cting pha voi diém M cach A mot khoang 1cm:
A. 5 diém B. 10 diém C. 6diem D.9
Cau 5. Mot soi day dan hoi cing ngang, dang c6 song dimg on dinh. Khoang thdi gian giira hai 1an lién tiép soi day
dudi thang 13 0,1s toc do truyén song trén day 13 3m/s Khoang cach gitta hai diém gin nhau nhét trén soi day dao dong
cting pha va c6 bién do dao dong bang mot nira bién do ctia bung song 1a:
A. 20cm B. 30cm C. 10cm D.8cm
Cau 6. Mot day dan hdi AB dau A duoc rung nhd mdt dung cu dé tao thanh song dimg trén déy, biét Phuong trinh dao
dong tai du A 14 ua= acos100rt. Quan sat song dimg trén soi day ta thiy trén dy c6 nhitng diém khong phai 1a diém
bung dao dong véi bién do b (b=0) cach déu nhau va cach nhatrkhoang 1m. Gia tri ctia b va e truyén song trén soi diy
1an luot 1a:
A. a2 ;v =200ms. B. a+/3 ; v=150m/s/G, a; v5 300m/s. D. a+/2 ; v=100mvs.
Cau 7. Mot song dirng trén soi day cang namngang Vét'hai dau cb dinh, bung séng dao dong véi bién do
bang 2a. Nguoi ta quan sat thdy nhimg diém c6 ¢iifig’bién do ¢ gan nhau va cach déu nhau 12cm. Budc song
va bién d¢ dao dong cua nhiing diém cung bién dé noi trén la:

A.48cm va a~/2 B.24cmvaa /3 C. 24cmva a. D. 48cm va a+/3
Cau 8. Séng dimg tao trén mot soi day dan hdi ¢ chibu dai 1. Ngudi ta thiy trén diy c6 nhitng diém dao dong cach nhau
l; thi dao dong véi bién do 4 cm, ngudi ta lai thiy nhiing diém ctr cach nhau mot khoang 1, (I > h) thi cac diém do6 ¢6
cung bién d6 a. Gia tri cua a la:
A4~2 cm B.4cm C.2v2 cm D.2cm
Cau9. M, N, P 14 3 diém lién tiép nhau trén mdt sgi ddy mang song dimng c6 cung bién d¢ 4cm, dao dong tai P nguoc
pha véi dao dong tai M. MN = 2NP = 20cm. Cur sau khodng thoi gian ngén nhat 14 0,04s soi day lai c6 dang mdt doan
théng. Tinh toc do dao dong tai diém bung khi soi day c6 dang mot doan théng, cho 7 =3.1416.
A. 6,28m/s B. 62,8cm/s C. 125,7cm/s D. 3,14m/s
Cau 10.Mot song dimg trén dy c6 budc song A va N Ia mot nit song. Hai diém M, M ndm vé 2 phia ctia N va ¢ vi
tri cén bang cach N nhiing doan lan hrot 1a % va é . O cling mét thoi diém ma hai phan tir tai d6 ¢ li 0 khac khong
thi ti sb gitra i 6 ctia M; so vai M; la
A ulu,=—/2. B.u,/u,=1/+3. C.u/u,=+2. D. u, /u, =—1/+/3.
Céau 11.Trén mot sgi day dan hoi, hai dau A B ¢6 dinh ¢6 song dimg on dinh voi bude song A =24 cm. Hai diém M va
N céch dau A nhiing khodng lan lwot 13 dy = 14cm va dy =27 cm. Khi van tdc dao dong cua phén tr vat chit 6 M 1a vy,
=2 cnv's thi van toc dao dong cua phén tir vat chat 6 N 1
A. 22 cms. B.2+/2 cms. C.-2cmfs. D. 2+/3 cms.
Cau 12.Séng dumg trén ddy ndm ngang. Trong cling b6 song, A 1a nit, B 1a bung, C I trung diém AB. Biét CB = 4cm.
Thoi gian ngan nhat giita hai lan C va B ¢6 ciing 1i d6 14 0,13s. Tinh vén toc truyén song trén day.
A.1,23m/s B. 0,62 m/s C.0,15m/s D.0,3m/s
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Cau 13.Trong thi nghiém Ve su phan xa song trén vat can b dinh. Soi day mén AB ¢c6 dau B ¢d dinh, dau A dao dong
diéu hoa. Ba diém M, N, P khong phai 1 nut song, ndm trén soi ddy cach nhau MN = A/2; MP = .. Khi diém M di qua

vi tri can bang (VTCB) thi |
A. diem N ¢4 1i d cyc dai, diém P di qua VTCB. B.N diqua VTCB, diém P c6 1i d6 cyc dai.
C.diem N va diém P di qua VTCB. D. diem N ¢6 1i @6 cuc tiéu, diém P ¢6 11 @6 cuc dai.

Cau 14. Mot soi ddy dan hodi cing ngang, dang c6 song dimg 6n dinh. Trén day, A 1a mot diém nat, B 1
mot Siiém bung gan A nhat, C la trung diém ciia AB, v6i AB =10 cm. Biét khoang thoi gian ngin nhat gitra
hai 1an ma li d§ dao dong ctia phan tir tai B ¢6 do 16n bang bién dd dao dong cia phan tir tai C 1a 0,2 s. Toc
d6 truyén song trén day la
A. 0,25 m/s. B. 2 m/s. C. 0,5 m/s. D.1m/s.

Cau 15.S6ng dimg xuat hién trén soi dy véi tan sé £=5Hz. Goi thi tu cac diém thudce day lan huot 13 O,M,N,P sao cho
O Ia diém nit, P 13 diém bung séng gan O nhat (M,N thudc doan OP) . Khoang thoi gian gitta 2 1an lién tiép dé gia tri li
do ciia diém P ¢6 do 16m bang bién d6 dao dong ctia diém M,N lan Iuot i 1/20 va 1/15s. Biét khoang cach giira 2 diém
M,N Ia 0.2cm Budc soéng cua soi day la:

A.5.6cm B.4.8cm C.12cm D. 2.4cm
Cau 16.Mot soi day dan hdi cang ngang , dang c6 song dimg 6n dinh. Trén day A 1a mot diém nut, B Ia diém bung gan
A nhat véi AB=18 cm, M 1a mt diém trén day cach B 12cm. Biét rang trong mot chu ki song, khoang thoi gian ma van
toc dao dong cua ph?m t&r B nho hon van toc cuc dai cua ph?m tt M 14 0,1s. Tc do truyén song trén day 1a bao nhiu?
A.3,2m/s. B. 5,6 m/s. C. 48 m/s. D. 24 m/s.
Cau 17.S6ng dimg trén day co tan sb f=20Hz va truyén di v6i toc do 1,6mvs. Goi N 14 vi tri ctia mot nit song ; C va
D I hai vi tri cAn bing ctia hai phan tir trén day cach N 1an Irot 13 9 cm va 40/3 cm va & hai bén ctia N. Tai thoi diém
t, i o ctia phén tir tai diém D 1a — /3 cm. X4c dinh 1i 6 ciia phin tir tai diém C vao thoi diém t; = t; +9/40's

A.—ﬁcm B.—\/§cm C.\/§cm D.\/§cm
Cau 18.Mat soi ddy AB=120 cm, hai dau ¢ dinh, khi c6 song'dimgon dinh xuét hién 5 nit song. O 1a trung diém day,
M,N 13 hai diém trén day nam vé hai phia caa O, véi OM=5cmPON=10 cm, tai thoi diém t van toc ciia M [a 60 crr/s thi
vantdc ciaN la
A. - 60v3 cmis B. 60v'3 cns C. 38/3 cmis D. 60crm/s
Cau 19.Trén diy cang AB dang c6 song ding, taesta nhd ngudn S cach diém B mot doan SB = 1,75\, Xéc
dinh diém M gin B nhét, séng dung c6 bién do gap +2 Ian bién do dao dong do ngudn S phat ra, va dao
dong cung pha véi dao dong phat ra tir S.
ANS. B. 3\8. C. 5M8. D. 7M8.
Cau 20.Trén ddy cing AB dang c6 song ding, tao ra nhd ngudn S cach diém B mot doan SB = 1,75\ Xéc
dinh diém N gan B nhat, séng ding c6 dao dong cung bién d6, nguoc pha voi dao dong phat ra tir S.
AN12. B. 3\8. C. 5M12. D. 7A\/8.
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