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Trén con dwong thanh cong khéng cé diu chén ciia ké lwoi biéng!

CHU PE 1. PAI CUONG VE SONG CO

TOM TAT LY THUYET

1. Song co
a. Thi nghiém
Thi nghiém 1: Mot mili nhon dao dong diéu hoa theo
phuong thiang dung cham nhe vao nuéc yén lang tai diém
0, ta thdy xuat hién nhitng vong tron tir O lan rong ra trén
mat nudc Vi bién dg song ngay cang giam [

S : 2 ‘

dan. Tha nhe mét mau gidy xudng mat nudc, ta thiy nd nhip nhé theo séng nhung khong bi ddy ra xa. Ta noi, di c6 séng trén mit
nude va O 1a mot ngudn séng.
Thi nghiém 2: Mot 16 xo rat nhe mot dau gitr ¢d dinh
dau con lai dao dong nho theo phuong tring vai truc cua
10 xo, ta thiy xuét hién cac bién dang nén dan lan truyén
doc theo truc cua 16 xo.

b. Pinh nghia

Séng co 1a sy lan truyén cua dao dong co trong mot
moi truong.

Céc phan tir vat chit ciia méi trudng ma song truyén quahi dao dong xung quanh vi tri can bang.

Séng ngang:

La song co trong do phuo’ng dao dong (cua chét diéi ta dang xét) L Vvéi phuong truyén song.

Chi truyén duoc trong chit rén va trén mit thoang cua chat'leng.

Séng doc:

La song co trong do phuo’ng dao dong I, (hoac trung) v6i phuong truyén song.

Truyén duoc ca trong chit khi, chit long va chat ran,

Song co khong truyén dugc trong cliéin khong:
2. Su truyén séng co
a. Cac dac trung cua mét séngdinh sin

Bién d§ A cua song 1a bién ¢ dao-dong cua mot phan t&r cia moi truong co song truyen qua.

Chu ki T cua séng 13 chiki dao dong cia mot phan tir ciia moi trudng ¢ song truyen qua. Tan s cua séng £= 1/T.

Téc do truyén song'la tb¢ ddylan truyén dao dong trong moi truong v =As/ At . DSi véi mdi moi truong, tde d6 truyén song cd
mot gia tri khong doi.

Budésong Mliquing duong ma song truyén duoc trong mot chu ki A = vT = v/f. Hai phan tir cach nhau mot budc song thi dao
dong dong pha véi nhau, Hai phan tir cach nhau mot nira budce song thi dao dong nguoc pha véi nhau.

Dinh song by

A Bién do song ¢ \< Déy song

A Budc song

Ning luong song: 13 ning lugng dao dong cuia cac phan tir ciia moi tredng ma song truyén qua.
B. Phuong trinh song

Gia st phuong trinh dao dong cua dau O cua day 1a: Uy = Acosot.

Diém M cach O mot khoang A. Song tir O truyén dén M mét khoang thoi gian At = x/v. Phuong trinh dao dong cua M 1a: uy =
Acoso(t — At)

Uy, =ACOS(D(t—§) AcosZn(%—xj Véi m_7 A=VT
\Y;

Phuong trinh trén 1a phuong trinh séng ctia mot song hinh sin theo truc X (song truyén theo chiéu duong thi 1dy dau trir trudc X,
con theo chiéu 4m thi 1ay dau + trudc X)
Phuong trinh séng 1a mot ham vira tuan hoan theo thoi gian, vira tuan hoan theo khong gian.
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B. PHUONG PHAP GIAI CAC DANG TOAN
1. Bdi todn lién quan dén sw truyén song.
2. Bai todn lién quan dén phiong trinh song.

DANG 1. BAI TOAN LIEN QUAN PEN SU TRUYEN SONG

Suon sau Suon trude Suon sau_ Syon trude

1. Sw truyén pha dao dong
Phwong phap giai

Budc song:
A=VT = v VE
f ®

Khi song lan truyén thi suon trude di
lén va suon sau di xudng! Xét nhing
diém nam trén cing mot phuong truyén
song thi khoang cach giira 2 diém dao
dong:

* Cung pha: ¢ =k (k 14 s6 nguyén) = ¢ min =M

* Nguoc pha: ¢ =(2k +1)% (k 1a s6 nguyén) = ¢, =0,5A.

* Vuong pha: ¢ =(2k +1) A (k 1a s6 nguyén) = ¢ . =0,25\

Vidu 1: (THPTQG - 2017) Tren mot soi day dai dang co

song ngang hinh sin truyén qua theo chiéu duong cua truc uM

Ox. Tai thoi diém to, Mot doan cua sgi day c6 hinh dang e

nhu hinh bén. Hai phan tir day tai M va O dao dong léch A N X

pha nhau 0 C >
A. mi/4. B.2n/3. C.w/3. D.3n/A4. SN

Huwéng dén
* Budc song: 2 = 8 0;

* Khoang cach hai vi tri can bang cua O va M 1 d = 36 = 32/8 nénichung dao dong léch pha nhau: Aq = sz = 3‘? Chon D.

Vi du 2: Trong méi truong dan hdi c6 mot song co ¢b tin 'sé 100Hz, toc do truyén song 1a 40 crn/s. Hai diém M va N trén phuong
truyén song dao dong cling pha nhau, giita chiing chi ca2'diém khae ddo dong ngugc pha véi M. Khoang cach MN 1a
A. 8,75 cm. B. 10,50 cm. C. 8,00.cm. D. 12,25 cm.
Huwong ddn
Hai diém M, N dao dong cung pha nén: MN =X3.2%; 3A... Nhung giita chiing chi ¢6 2 diém dao d6ng nguoc pha véi M nén bt
budc: MN = 2A hay
MN =21, =2.Y = 2.2 _g(cm) =¢Chon €
f 10
Vi du 3: Trong mdi truong dan hdi co6 mét song co co tin s6 50 Hz, tbe do truyén song 13 175 cm/s. Hai diém M va N trén phuong
truyén song dao dong nguoc pha nhalijgiita chung chi co 2 diém khac ciing dao dong nguoc pha véi M. Khoang ciach MN la:
A.8,75cm. B.10,5 cm. C.7,0cm. D. 12,25 cm.
Huwéng dén
Hai diém M, N dao @ong ngugepha nén: MN = 0,5X.; 1,54,; 2,5M... Nhung giita chiing chi ¢6 2 diém khac dao dong nguoc pha voi
M nén bit bugc:

MN =252 hay MNi= 2,52, = 2,5% = 8,75 (cm) => Chon A.

Vi du 4# Trong moi trwong dan hdi c6 mot song co ¢6 tan s6 10 Hz, tée do truyén song 1a 40 cm/s. Hai diém M va N trén phuong
tmyén séng dao d6mg cung pha nhau, giita chung chi c6 2 diém E va F. Biét rang, khi E hoic F c6 tbc do dao dong cuc dai thi tai M
téc d6 dao'dong curc tiéu. Khoang cach MN la:
A. 4,0 cm. B. 6,0 cm. C.8,0cm. D.4,5cm.
Huwong dan
Hai diém M, N dao dong cung pha nén: MN = A, 2A, 3A... Nhung gitta chung chi ¢6 2 diém dao dong vudng pha véi M nén bit
budc: MN = A hay
MN =2 =¥= 4(cm)=> Chon A.
Vi du 5: Hai diém A, B cung phuong truyén song, cach nhau 24 cm. Trén doan AB c6 3 diém Ay, A;, Az dao dong cung pha véi A, va
ba diém B;, B,, B; dao dong cung pha véi B. Song truyén theo tha tu A, By, A, By, Ay, B3, As, B va A3B =3 cm. Tim budc song.
A.7,0cm. B.7,0cm. C.3,0cm. D.9,0 cm.
Huwoéng ddn
AB=3)+AB=24=31+3=21=7(cm)= Chon B.
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Vi du 6: Mot séng ngang truyén trén mot soi day rat dai. Hai diém PQ = 50/4 séng truyén tir P ¢én Q. Nhitng két luan nao sau day
dang?
A. Khi Q ¢6 li do cuc dai thi P ¢6 vén téc cuc dai.
B. Lido6 P, Q ludn trai dau.
C. Khi P ¢6 1i d6 cuc dai thi Q c6 van téc cuc dai.
D. Khi P ¢6 thé ning cyc dai thi Q co thé ning cyc tiéu (chon mbc thé nang & vi tri can bang)..
Huwoéng ddn

Xubng Lén Xubng Lén

“——rc—>

Tu hinh v€ nay, suy ra A va B sai.

Vi song truyén tir P dén Q nén khi P ¢6 li d6 cuc dai thi Q c¢6 vén téc cuc dai => C dang.

Hai diém P, Q vudng pha nhau nén khi P ¢6 thé ning cuc dai (P & vi tri bién) thi Q c6 thémang cuC ticl (Q & vi tri can bang) => D
dang.

N

Vi du 7: Mot song ngang c6 chu ki T = 0,2 s truyén trong mot méitruong dan hdi ¢ tde do 1 m/s. Xét trén phuong truyén song Ox,
vao mot thoi diém nao d6 mot diém M nam tai dinh sofig thi, 6 sau M theo chiéu truyén song, cach M mét khoang tir 42 dén 60 cm c6
diém N dang tir vi tri can bang di 1én dinh song. Khoang cach MINda:
A.50 cm. B. 55 cm. C.52cm. D. 45cm.
Huwoéng ddn

A M rl4

= TNA T\ A

-
h 2\

\ 4

2

v

Cach 1:
Hiéh tai.M /6 bién'durong va N qua VTCB theo chiéu duong (xem trén vong tron lugng gide, M sém pha hon nén M chay trudc):

Ap= g +k.2m(1)

Dao d@ong tai N tré pha hon dao dong tai M mot goc la:
2nd / 2nd  2md 12<d<60
T A VT 1000,2

Tu (1) va (2) suy ra: k=2.

2nd __ T 5 25— d=45(cm)= ChonD.
1000,2 2

Ao

42t <A@ < 67r(2)

Do do: Ap =

Cach 2:

Buéce song: A = vT =100.0,2 =20 cm.

Vi42 cm <MN < 60 cmnén 2,24 < MN < 3A.

Tt hinh v€ suy ra: MN = 2\ + 0,251 =45 cm.

Chu y: Gia sir song ngang truyén doc theo chiéu Ox. Luc t = 0 séng méi truyén dén O va lam cho diém O bit dau di lén.
Dén thoi diém t = OM/v séng méi truyén dén Mva lam cho M bit dau di Ién.

Dén thoi diém t = OM/v + T/4 diém M bat dau Ién dén vi tri cao nhét.
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Dén thoi diém t = OM/v + T/4 + T/2 diém M bit dau 1én dén vi tri thap nhat.

eX-or 4
z
1
>
X
y

Vi du 8: Luc t = 0 dau O cua day cao su cang thing nam ngang bat ddu dao dong di 1én véi chu ki 2 s, tao thanh séng ngang lan
truyén trén day véi toc do 2 cm/s. Piém M trén day cach O mot khoang 1,6 cm. Thoi diém déau tién dé M dén diém thap nhét 1a

A.15s. B.22s. C. 0,25s. D.2,3s.

Huwoéng ddn

Khi t =0 diém O méi bit diu dao dong di 1én thi sau thoi gian OM/v sdng méi truyén dén M va M bit dau dao dong di 1énpsau d6
mot khoang thoi gian T/4 diém M méi dén vi tri cao nhat va tiép theo khoang thoi gian T/2 nita thi n6 xudng dén vi trithap nhat, Thoi
diém dau tién dé M dén diém thap nhat: t = % + % +% =2,3(s)= Chon D.
Vi du 9: Luc t = 0 dau O cua day cao su cing +A
thang nam ngang bt dau dao dong di 1én véi chu NH
ki 2 s voi bién dg 5 cm, tao thanh song ngang lan 4 N
truyén trén day voi toc d6 2 cm/s. Piém M trén ) M l

day cach O mot khoang 1,6 cm. Thoi diém dau
tién dé M dén diém N thip hon vi tri c4n bang
2cm la
A.1,33s. B.22s. C.183s. D. 1,93s.
Huwoéng dédn
Khi t =0 diém O méi bit diu dao dong di 1én thi sau thoi gian OM/v song mdi truyén'dén M vaM bat diu dao dong di 1én, sau d6

A

mot khoang thoi gian T/2 diém M tré vé vi tri can bang va tiép theo khoang thoi gian larcsin% nira thi n6 xudng dén diém N.
(O]

Thoi diém dau tién dé M dén diem N:

t= O—M+I+larcsinw = E+E+1arcsinE =1,93(s) = Chon D.

vV 2 o A 2 2 n 5

Vi du 10: Séng ngang lan truyén trén soi day qua diém O roi méidén diém M, bién d¢ song 6 cm va chu ki song 2 s. Tai thoi diém t
= 0, song m&i truyén dén O va O bat dau dao dong di 16ABiét hai diéM gan nhau nhat trén day dao dong nguoc pha cch nhau 3 cm.
Coi bién d9 dao dong khong déi. Tinh thoi diém dauffién dé diém M cach O doan 3 cm lén dén diém c6 do cao 343 cm.

A.7/6s. B.1ls. C.4/3s. D.15s.

Huwoéng ddn

Sau thoi gian t, = oM _ % =1(s), $6ng mai truyén dén M.
v

P& M dén li do: 3cm =+/3A/ 2 cin thoi gian t, =T/6=1/3(s)

Chu y:

Khoang thoi gian giifa n lanilién tiép mot chiée phao nhé 1én cao nhat: At =(n—1)T.

Khoang thoi gian gitra nflan lién tiép $éng dap vao bo: At = (n— 1)T.

Khoang cachegiiia m dinh,song lién tiép: Ax = (m — 1)

Néd trong thoi giamAt song truyén duoc quing dudng AS thi tde do truyén song:

vV =A s/At,
Vi din, 14 Mot nguoi glian sat thly mot canh hoa trén hd nude nho 1én 10 1an trong khoang thoi gian 36 s. Khoang cach giita ba dinh
song kétiép 1a 24 m! Tinh tc d6 truyén song trén mat ho.

A. 3 mls: B. 3,32 m/s. C. 3,76 m/s. D. 6,0 m/s.

Huwong dén
= ﬂ = i = 4(5)
n-1 10-1

AX

= v:$:3(m.s):> Chon A.
h=——"—=12(m)
m-1

Vi du 12: Nguoi ta gdy mot chin dong ¢ ddu O mot day cao su cing thang lam tao nén mot dao dong theo phuong vudng goc véi vi
tri binh thuong cua déy, v6i chu ky 1,6 s. Sau 3 gidy chuyén dong truyén dwoc 15 m doc theo ddy. Tim budc song ciia séng tao thanh
truyén trén day.
A.9m. B.6,4m. C.45m. D.8m.
Huwoéng ddn
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T=16(s)
:A—Szﬁzs(m/s):ﬂb vT =8(m)=> Chon D.
At 3
Vi du 13: (PH-2010) Tai mot diém trén mat chét long c6 mot ngudn dao dong véi tan sé 120 Hz, tao ra song 6n dinh trén mat cht
long, xét 5 gon 16i lién tiép trén mot phuong truyén song, & vé mot phia so véi ngudn, gon thir nhat cach gon thr nam 0,5 m. Tdc do
truyén song la
A. 12m/s. B. 15 m/s. C. 30 m/s. D. 25 m/s.
Huwoéng ddn

Ax=(5—1)k=0,5:>k=%m:>v=kf =%.120=15(m/s):> Chon B

Chi y:

Khoang thoi gian hai lan lién tiép mot diém di qua vi tri c4n bang 1a T/2 nén khoang thoi gian n lan lién tiép moydiém di qua wirtri
can bang 1a (n — T/2.

Khoang thoi gian ngan nhat mot diém di tir vi tri can bang (téc d¢ dao dong cuc dai) dén vi tri bién (téc d0\dao dong bang 0) 1a
T/4.
Vi du 14: M6t song c6 tan sb goc 110 rad/s truyén qua hai diém M va N trén phuong truyén song cach4thau gan.nhét 0,45 m sao cho
khi M qua Vi tri cdn bang thi N & vi tri ¢6 téc d6 dao dong bang 0. Tinh tdc d6 truyén song.

A.315m/s. B. 3,32 m/s. C. 3,76 m/s. D. 6,0 m/s.

Huwoéng ddn

>

Hai diém M va N gan nhit dao dong vudng pha nén " =045(m)

:>7L:1,8(m):v=%=}2”—:=3L5(m/s):> Chon A.
Vi du 15: M6t ngudn phat song dao dong theo phwong trinh u = acosnt (cm)/Véi t tinh bang mili giay. Trong khoang thoi gian 0,2 s
song ndy truyén di dwoc quing dudng bang bao nhiéu 1an budc song?
A. 40. B. 100. C.0,1. D. 30.
Huwénlg dan
AS = VAL = AfAt = 2.2 At =, L34/ mS)
2n 2n
Chu y: Trong qué trinh truyén soéng, trang thai dao déng dugC thuyén di con cac phan tir vat chat dao dong tai chd. Can phan biét
quing dudng truyén song va quing dudng dao dong:
Quang duong dao dong : S = nN.2A + Syem = AtENT /24 g
Quing dudng truyén song : AS = v. At
Vi du 16: Mot song co lan truyén trong métoi trirgng vai toc do 1 m/s va tan s6 10 Hz, bién do song khong doi 1a 4 cm. Khi phan
tir vat chit nhit dinh cia méi truong di duo€ quing dudng 8 cm thi séng truyén thém dugc quing duong
A.4cm. B. 10 cm. C.8cm. D.5cm.
Huwéng dén
T 1 1

ang duong dao dong: S =8(CM)=2A = At=—=—=—(s
Quiéng dudng dao dong (cm) = > = o 20()

.200(ms) =100x=> ChonB

Quiéng duong truyén'song: AS = yv. AT = 1. 21—0 =0,05(m) = 5(cm) => Chon D.

Vi du 17: Mot séng co lan truyén trong mot moi truong véi tde do 1 m/s va tan s6 10 Hz, bién d¢ song khong ddi 1a 4 cm. Khi phan
tir vat chat,nhagdinheia méi truong di dwoc quing dudng S thi song truyén thém duoc quing dudng 25 cm. Gia tri S bang
A. 24 cm: B. 25 cm. C. 56 cm. D. 40 cm.
Huwong déan

Tz%z O,l(s):g:0,0S(s)

Quiang duong truyén song: AS = V.At = At = AS_ % =0,24(s)=5.
\%

N |-

Quang dudng dao dong: S=5.2A=5.2.4=40(cm)= Chon D.
Chu y: Phan biét toc do truyén song va tée d6 dao dong cuc dai:

v o—eA=2Ep Vs R
T
Vi du 18: M6t song co hoc ¢6 bién d khong doi A, bude song A. Van tée dao dong cuc dai cua phan tir moi trudng bang 4 1an toe do
truyén song khi:
A L=TA. B. A =2mA. C. A=A/ D. A = nA/4.
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Huwoéng ddn
A 2n A
Vo =4V, > 0A=4—-=>—A=4—=21=0,51A= ChonC
T T T
Vi du 19: Mot song co truyén doc theo mot sgi day dan hdi rat dai voi bién do 8 mm. Tai mot thoi diém, hai phan tir trén day cung
léch khoi vi tri can bang 4 mm, chuyén dong nguoc chiéu va cach nhau mot khoang ngan nhét 1a 7 cm (tinh theo phuong truyén séng).
Goi & latisd cuatdc do dao dong cuc dai ciia mot phan tir trén day véi tée do truyén song, & gin gia tri nao nhét sau day?
A. 0,105. B. 0,179. C. 0,239. D. 0,314.
Huwéng ddn
Hai phan tr gan nhau nhit c6 d6 16n 1i 46 A/2 chuyén dong nguoc chiéu nhau cach nhau
d=A/3=7cm=A=2Icm .
Téc @6 truyén song trén day va toc dd dao dong cuc dai cua phan tir trén ddy lan luot 1a:
V — &
o7 Vo  27mA 218107

Vmax:x’Ang \Y A 0,21

=0,239= Chon C.

Vi du 20: Khoang cach giira hai ngon soéng lién tiép 1a 5 (m). Mot thuyén méay di nguoc chiéu song thi tan s vaicham ciia song vio
thuyén 1a 4 Hz. Néu di xudi chiéu thi tin sb va cham 1a 2 Hz. Biét tc do cua song 16n hon tc do cua thuyénaéc dé cua song 1a
A.5m/s. B. 14 m/s. C. 13 mfs. D. 15 m/s.
Huwoéng dédn
Goi v 1a van toc ciia song dbi véi thuyén thi tan s va cham ciia song vao thuyén:
f=v/A

Khi di nguoc chidu thi v = vg + v va khi di xudi chiéu thi v=|v,-v,| :

fo VstV A VetV
n y ~ T g v, =15(m/s)
= = = Chon D.
bl ™ v s
S }\’ 5
;o r A ~ PR s g . 1 A 27
Chi y: Song co lan truyén trén soi day dai vai chuky T = iy
V [0
o X . A N \ A . o s I —gL N . ; ; , .
Nguoi ta chiéu sang s¢i day bang dén nhap nhay véi chuki T = T =—=— (trong thoi gian At c6 n chop sang duoC phat ra) thi
\' (o)

hién tugng quan sat dugc nhu sau:

, T , . ,
*Neu k = ?C la mot S0 nguyén thi thay sgi day c6 danghinh sin duong nhu khong dao dong.

* Néu k = TT—C 1a mot s6 khong nguyén'thi thy sei day dao dong cham.

Vi du 21: Trong dém tdi, mot song ngang lan truyéh trén soi day dan hoi rat dai. Néu chiéu sang soi diy bang mot dén nhap nhay
phat ra 25 chdp sang trong mot gidy thi ngudi ta quan sat thay soi day c6 dang hinh sin ding yén. Chu ki song KHONG thé bang

A.0,01s. B.0,02s. C.0,03s. D. 0,04 s.
Huwoéng ddn
Vi quan sat thay soi ddy e6'dang hinh sin'ding yén nén: Tc = kT = % =KkT
0,04 .. .« A o . NS o a
=> k= T4 la mot SO nguyén. Trong 4 phuong an thi chi phuong an C 1a khong thoa mén

=>"Chon'C
2. Biét trang thai ¢ diém nay xac dinh trang thai diém khac

Tai'mot thoi diénr nao d6 M co li do am (duong) va dang chuyén dong di 1én (xudng), dé xac dinh trang thai ciia diém N ta lam
nhu'sau:

* MN'=AX+nk =MN'+nA = N’ dao dong cling pha v&i N nén chi can xac dinh trang thai ctia diém N.

* Pé x4c dinh trang thai N’ nén dung dd thi song hinh sin.
Vi du 1: Mot song ngang c6 budc song A truyén trén sgi day dai, qua diém M rdi dén diém N cach nhau 65,751, Tai mot thoi diém
nao d6 M c6 li d6 am va dang chuyén dong di xudng thi diém N dang c6 li do

A. am va dang di xudng. B. am va dang di 1én.
C. duong va dang di xudng. D. duong va dang di Ién.
Huwong dén
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Cach 1:

MN = 65, 751 = 651+ 0, 751

Tir hinh vé ta thay N’ dang c6 li ¢6 am va dang di 1én = Chon B.

Cach 2: ) )

Hién tai tai hinh chicu cua M c6 li d6 am va dang chuyén dong
di xudng (di theo chiéu am) nén M thudc goéc phan tu thir II. Trén
vong tron lugng giac, M sém pha hon nén M chay truéc mot goc:
_ 2nMN _ 27.65,75)L
Y

Ap

=65.2n+15n

L

Vi N phai thudc goc phan tu thr 111 nén hinh chiéu cua N dang c6 1i d6 am va dang di 1én
=> Chon B.
Vi du 2: Mot séng ngang ¢6 tan s6 100 Hz truyén trén mét soi diy ndm ngang vai toe dd'60 mfs, qua diem M rdi dén diém N cach
nhau 7,95 m. Tai mot thoi diém nao d6 M c6 li d6 4m va dang chuyén dong di 1én thi diém N dang codi'dd
A. am va dang di xudng. B. am va dang di lén.
C. duong va dang di xudng. D. duong va dang di [én.
Huwoéng déan

Xudn, g Lén Xuéng Lén

<“—rr<—

Cach 1:
V. 60 =0,6(m); MN =7,95(m)=13.0,6 + 0,15 =137»+&
f 100 4

Tir hinh v& ta thdy N’ dang c6 li d6"am va dangidi xuéng => Chon A.

Cach 2:

Hién tai hinh chiéu ciia Md€ouli.do ‘@m va dang chuyén
dong di 1én (di theo chiéu duong) nén M thudc goc phan tu
thir III. Trén vong tron lfong, gidac, M sém pha hom nén M
chay truéc mot goc:

_ 2n.MN _ 2nf-MIN _ 2m.100.7,95 —13.2740,5n

A v 60 v

Ap

Vi N phdi thudc géephén tu thir 111 nén hinh chiéu ciia N ¢6 li d6 4m va dang di xudng (theo chiéu am)

£> Chon A,
3. Tim thoi diém tiép theo dé mét diém & mot trang thai nhit dinh

Song wira cd tinh chat tuan hoan theo thoi gian vira c6 tinh chét tuan hoan theo khong gian. Tir hai tinh chat nay suy ra hé qua, hai
diém M, N'trén phuong truyén song cach nhau A/n thi thoi gian ngan nhat dé diém nay giéng trang thai cua diém kia 1a A/n. Dya vao
c4c tinh chét nay, chung ta c6 15 giai ngén gon cho nhiéu bai toan phic tap.
Vi du 1: Song ngang c6 chu ki T, budc song A, lan truyén trén mit nuéc véi bién do khong dbi. Xét trén mot phuong truyén song,
song truyén dén diém M roi méi dén N cach né /5. Néu tai thoi diém t, diém M qua vi tri can bang theo chiéu dwong thi sau thoi gian
ngén nhit bao nhiéu thi diém N s& ha xudng thap nhét?

A. 11T/20. B. 19T/20. C. T/20. D. 9T/20.

Huwong dén
Cach 1:
Céac budc giai nhu sau:
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Buéc 1: V& duong sin, quy ude song truyen theo chiéu duong va xac dinh cac ving ma cic phan tir vat chat dang di lén va di
xudng.

Buéc 2: Vi diém M qua vi tri can bang theo chiéu duong nén né nim & ving ma cac phan tir vat chat dang di 1én.

Budéc 3: Vi song truyén qua M rdi méi dén N nén diém N phai nam phia bén phai diém M nhur hinh vé.

Budc 4: O thoi diém hign tai ca M va N déu dang di 1én. Vi
MN = /5 nén thoi gian ngan nhat dé N di dén vi tri can bang 1a
T/5. Thoi gian ngén nhat di tir vi tri cAn bang dén vi tri cao nhat 1a
T/4 va thoi gian ngan nhat di tir vi tri cao nhat dén vi tri thap nhat

1a T/2. Vay diém N s& dén vi tri thap nhat sau khoang thoi gian 01z "Z-»
ngén nhét: T/5 + T/4 + T/2 = 19T/20 => Chon B. W
M
Cach 2:

Dao dong tai M som pha hon tai N (M quay truéc N): A = % = 2—;

Hién tai hinh chiéu cua diém M qua vi tri c4n bang theo chiéu duong nén N vd' M phaihd cac vi triafitr trén vong tron.

Dé N ha xudng thdp nhat (N & bién 4m) thi n6 phai quay thém mét goc 2@ — 0,ln) = 0195.21 = (0,95) vong, twong tng Vai thoi
gian 0,95T = 19T/20 => Chon D.

Chu y: Néu song truyén qua N roi méi dén M thi két qua s& khac.

Ta s& hiéu rd thém ¢ vi du tiép theo.
Vi du 2: Song ngang c6 chu ki T, budc séng A, lan truyén trén mdt nuéc voi bién do khong doi. Xét trén mot phuong truyén song,
song truyén dén diém N roi méi dén M cach n6 A/5. Néu tai thdindiém ¢, diém*M qua vi tri can bang theo chiéu dwong thi sau thoi gian
ngan nhét bao nhiéu thi diém N s& ha xudng thip nhat?

A. 11T/20. B. 19T/20. C4AT/20. D. 9T/20.

Huwéng ddn

Cach 1:
A D, )

uong Lén Xuong Lén

NM \
— >

Or >
A
2 5

Vi séng truyéa-qua N r6i m@i dén M nén diém N phai nam phia bén trai diém M nhu hinh v&. O thoi diém hién tai ca M va N déu
dang di'lén, VIICN'= /4 — W5 =)/20 nén thoi gian ngan nhat dé N di dén vi tri cia diém c hién tai 1a T/20. Thoi gian ngan nhat di tir
vi tri cao nhdtdén vi tri thdp nhit 1a T/2. Vay diém N s& dén vi tri thap nhit sau khoang thoi gian ngén nhat: T/20 + T/2 = 11T/20 =>
Choh, A

Cach 2:
Dao“déng ftai N sém pha hon tai M (N quay truéc M):
2nd 27

A=

Hién tai hinh chiéu cta diém M qua vi tri can bang theo chiéu —
duong nén N va M phai & cac vi tri nhu trén vong tron. 0,47

Dé N ha xudng thap nhit (N & bién 4m) thi né phai quay thém N
mét goc (n + 0,lr) = 0,55.2x1 = (0,55) vong, twong Gng vai thoi gian
0,55T = 11T/20 =>ChgnA. M

Vi du 3: Song ngang c6 tan s6 20 Hz truyén trén mit nude vai toe do 2 m/s. Trén mot phuong truyén song dén diém M rdi méi dén N
cach n6 21,5 cm. Tai thoi diém t, diém M ha xudng thap nhit thi sau thoi gian ngian nhét bao nhiéu thi diém N s& ha xudng thip nhat?
A. 3/400s. B. 0,0425s. C. 1/80s. D. 3/80s.
Huwong dan

GV. Nguyén Mgnh Truong — DD: 0978.013.019 8 Website: thaytruong.vn



Lén, Xubng Lén Xubng Lén

—rC————rC—— C——>C—>

0,151

N/ >
A 0,15T
M
Cach 1 . . N
Vi trang théi dao dong cua diem N giong hét trang thai
diém N’ nén ta chi can khao sat diém N’ v61i MN” = 0,15\.

X J ~ SO 0,31 )
Vi song truyén tr M sang N’ nén N’ phai ndm bén phdi va , T

dang di xudng nhu hinh va.
Vi N’ cach M 1a 0,15X\ nén thoi gian ngan nhat di M tir vi
tri hién tai dén vi tri thap nhat 1a 0,15T = 3/400 s =>Chon A.

Cach 2:
Dao dong tai M sém pha hon tai N (M quay trudc N):
_2nd  2nfd  2m.20.2.1,5
A v 200

Hién tai diém M ha xudng thap nhat (hinh chiéu ¢ bién 4m) nén M va N phai & cac Vi tri nhu trén vong tron.

Dé N s& ha xudng thap nhit (N & bién 4m) thi n6 phai quay thém mét goc 0,3w = (0,15).21 =«0,15) vong, twong tng véi thoi gian t
=0,15T = 0,15.1/20 = 3/400 s => Chon A.
4. Biét li d9 hai diém & cing mot thoi diém xac dinh thoi diém tiép theo, xic dinh bude song
Vi du 1: Séng co lan truyén qua diém M rdi dén diém N cing nam trén mot phuong truyén 86hg ¢ach nhau mot phin ba budc song.
Tai thoi diém t =0 c6 uy = +4 cm va uy = —4 cm. Goi t; va t, 1a cac thoi diém ganghatidé M vaN 1én déh vi tri cao nhat. Gi4 tri cua t,
va tp lan luot 1a

A. 5T/12 va T/12. B. T/12 va 5T/12. C. T/6 va T/12. B. T/3 vaT/6.

Huwéng ddn

A =2.2n+0,3n

Cach 1:

Lén, Xudng Lén Xubng Lén
<—><—NA—> S R < SEE—
"

A 4

V& dudng sin, quy udc song truyén theoschiéu duong,va xac dinh cac ving ma cac phan tir vat chat dang di 1én va di xuéng.

Vi séng truyén qua M roi méi dén N, nén Minam bén trai va N nam bén phai. Mt khéc, vi Uy = +4 cm va Uy = —4 cm nén chiing
phai nim dung vi tri nhu trén hinh vé (€4 M va N d@éu dang di 1én).

Vi M cach dinh gan nhét 12 /12 nén thoi gian ngén nhit M di tir vi tri hién tai dén vi tri cao nhat 1a T/12 nén t, = T/12.

Thoi gian ngan nhat dé N déh wistri can bang 1a T/6 va thoi gian ngan nhat di tir vi tri can bang dén vi tri cao nhét 1a T/4 nén t, =
T/6 + T/4 =5T/12 => Chon B.

Cach 2:

Dao dong tai M [S6m jpharhon tai N (M quay truéc N):
pp 20 _2m

A 3

Hién tai (t = 0) cOuy.=1+4 cm va uy = —4 cm nén M va N phai — TS
& cac vi tri nhwitrén vong tron. : :

D&M 1én dén'\y tri cao nhat (M & bién duong) thi no phai quay e :
thém mét, goc 7 /6 = (1/12) 2n = (1/12) vong, twong tng Véi thoi N M

gian t;= T/12.

Dé& N 18n'dén vi tri cao nhét (N & bién dwong) thi n6 phai quay thém mot goc:

2n/3 + 7/6 = (5/12) 2n= (5/12) vong, t, = 5T/12.

=> Chon B.
Vi du 2: Séng co lan truyén qua diém M rdi dén diém N cung nim trén mot phuong truyén song cach nhau mot phan ba budc song.
Tai thoi diém t = t; ¢6 Uy =+4 cm va uy = —4 cm. Thoi diém gan nhat &é uy =2 cm 1a

A. t2 = tl + T/3. B. t2 = tl + 0,262T C. t2 = tl + 0,095T D. t2 = tl + T/12.

Huwoéng ddn
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Dao dong tai M sém pha hon tai N (M quay truéc N):

M/
Ap= 2™ _2m
A 3 :
Tai thoi diémt=t; co uy=+4 cmvaiuy=—4cmnénMva | -4 *2i 4
N phai & cac vi tri nhu trén vong tron. i onle e
2n/3
Biéndo: A=OM= — 4~ & (cm), = /
cos T 3

Dé M c6 li @ 2 cm thi n6 phai quay thém mot goc:

Ap = Tha=C4 arccos3 =Ty arccosi ~0,262.21
6 6 A 6 8/\3
tuong (ng vai thoi gian At =0,262T = Chon B
Vi du 3: Hai diém M, N cing ndm trén mot phuong truyén séng cach nhau A/3, séng c6 bién do A, chu ki T. Song truyén tir N.dén M.
Gia str tai thoi diém ty, c6 Uy =+1,5 cm va uy =—1,5 cm. O thoi diém t, lién sau d6 c6 uy = +A. Hay xac dinh bién'dd song A va thoi
diém t.
Huwéng ddn

Cach 1:
0 Lé Xud Lé Xub Lé
€n, udng én udng én
M x

A £

v

Thoi gian M di dén vi tri can bang 1a T/6, di tir vi tri can bang dén vi tri thap Rhat 13 T/4, di tirwvietif thap nhat dén vi tri cao nhat 1a
T/2 nént, = T/6 + T/4 + T/2 = 11T/12.

Asin%
A

O thoi diém hién tai | ¢ vi tri can bang nén |uM| =
. 2T A

hay 1,5 = Asin %E = A=43(cm)

Bai nay ciing ¢6 thé ding vong tron luong giac dé giai.

Cach 2:

A
M, ~7 .

Nl Mo

o

P

~

.A= uM

g =+/3 (cm). O thoi diém ty, li d¢ cua diém M dang giam. Dén thoi diém t, lién sau do, li
Cos o

Tt hinh vé€ tinh duoc a=

do taiMlauy = +A.

Mudst vay, My phai quét mot goc Ag, = 2m—o = % , tuong (ng Vi thoi gian

=%

I
Al 6
[0 2n
T

11T 11T

At = == nént,=t +At=t +-—
12 12

Ciach 3:

Dao dong tai N sém pha hon tai M (N quay truéc M):
_2nd  2m

a3

Othoidiémt=t, couy =+ 1,5cm vauy = — 1,5 cm nén
M va N phai & cac vi tri nhu trén vong tron.

Bién d¢ : A:OM:l'—SR:%(cm)

COS—
6

Ap

15 o 15

GV. Nguyén Mgnh Truong — DD: 0978.013.019 10 Website: thaytruong.vn



DE 6 uy =+ A thi M phai quay géc 2n—n/6=(11/12).2n=(11/12) vong, twong Gng véi thoi gian t = 11T/12.
Vi du 4: Hai diém M, N cing nam trén mot hudng huyén song va cach nhau mét phan ba budc song. Bién do song khong doi trong
qué trinh truyén. Tai mot thoi diém, khi li d6 dao dong ciia phan tir tai M 14 6 cm thi li d6 dao dong ctia phan tir tai N 1a —6 cm. Bién
d6 song bang
A.6cm. B.4cm. C.473cm D. 372 cm.
Huwéng ddn

Cich 1: Gia sir song truyén qua M roi dén N thi dao dong tai N tré pha hon A¢ = ind = 2—3“
. A% —
Uy, =ACOS(ot=6:>COSmt=%:>Slnwt=iT36

Uy = Acos(mt—gj =-3= AcoswtcosﬁJrAsin wtsinﬁ =—6
3 6 3 +JAZ-36
= A=443(cm)

Ciich 2: Dao dong tai M som o == va A= v _ 4.3 (cm)

Au(cm)

AL

Cach 3: . o
Gia su song truyén qua M roi dén N thi dao dong tai M
som pha hon tai (M quay truéc N): Ap = Zkid = 2—;

2o a2 . . \ o 3/ 6 /6
O thoi diém hién tai c6 uy = +6 cm va Uy = —6 cm aién M

va N phai ¢ cac vi tri nhu trén vong tron.
N
Bién do: A=OM = 6 = 43(cm)= ChénC. M
cosg

2nl3

Cich 4: Bai toan khong néi rd song truyén theo hudng nao nén ta gia sir truyén qua M rdi mai dén N va biéu didn nhu hinh v&. M va
N dbi ximg nhau qua I nén MI = IN =4/6.

. e L . . . . 21X

O thoi diém hién tai | & vi triéén binginén |u,,| = Asin %

hay 6:Asin%%:>A=4\ﬁ(cm) = Chon C

\4

Chu y: Xét hai diém diém M, I trén cing mot phuong truyén song cach nhau mot khoang 0 < x < V/4.
Néu ¢ thoi diém t, diém I dang & vi tri can bang thi luc nay diém M cach vi tri can bang ciia né mot doan |u M| =Asin Z%X

S | .2 £ £ £ e s, APPRS N 2nX
Néu ¢ thoi diém t, diém I dang & vi tri cao nhat (thap nhat) thi lic nay cach vi tri can bang cua né mot doan |uM| = ACOST

’ A . TN M ~ . 21X
O vi du trén, hién tai [ dang & vi tri can bang nén |UM| = ASInT

hay 6:A5in%%:>A=4ﬁ
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Vi du 5: Hai diém M, N cung nam trén mot phuong truyén song cach nhau A/12. Khi li ¢ tai M 1a 3 cm thi 1i ¢ tai N 1a —3\/§ cm.
Tinh bién do song A.
A. 6cm. B.2+/3cm. C. 3/3cm. D. 67 cm.
Huéng ddn
Cach 1:

Gia sir song truyén qua M roi méi dén N nén dao dong tai M sém pha hon dao dong tai N 1a: Ag = iid _I

+JA? —
Uy, :ACOSM:3:>COSM:%:>Sin0)t:£

Uy :Acos(mt—g] :—3\/_:>Acoswtg+Asm ootsmg :—3J§

+JAZ 9
=A= G\ﬁ(cm) = Chon D.
Cach 2:
Gia str song truyén qua M roi dén N thi dao dong tai M sém pha
hon tai (M quay trudc N): Ap = % = g
O thoi diém hién tai co uy = +3 cm vauy =— 3 cmnén M va N

phai ¢ cac vi tri nhu trén vong tron.

33 5n

Tathdy: a+p= S5 = arccos— +arccos — = —
6 A A 6

= A =15,87 ~ 637 (cm) = Chon D

Chu y:

Néu u,, =-Uu, va MN <2} thi |uM|_Asm2;|vIN

Néu u,, # Uy thi u, cosA@+JAZ—UZ sinAp=u,
5. Trang thai hai diém cung pha, ngwoc pha vuong pha

Néu MN = KA, (ctng pha) thi U, =U, Vi vy = Vj.

Néu MN = (2k + )A/2 (nguoc pha) thi Uy = — Uy Vay =— Vy.

Néu MN = (2k + 1)M/4 (vudng pha) thi A” =uZ FU% va Vgp=iu,; v, =-ou, khikIé (v,, =—ouy;Vv, =ou,,) khik chin.
Vi du 1: M6t song co 6 tan sb f = 10 Hz, lan, triyénydoc theo mot day dan hoi thing, dai vo han, lan lugt qua ba diém theo dang thir
tr O, M va N (v6i OM = 50/4 va ON = 70/4). Coi bién @0 khong doi khi truyén di. Khi li do tai O 1a —3 cm thi van toc dao dong tai M
va N la bao nhiéu?

Huwéng dén

Vi OM = (2.2 + 1)M4 & day k = 2 1a 86 chan nén: v,, = +ou, = —60m (cm/s).

ViON = (2.3 + 1)M/4 ¢ day’k =3llas) I¢ nén: v, =—ouU, =+60m(cm/s) (cm/s).
Vi du 2: C6 hai diém M y@IN, trén cing mdt phuwong truyén cua séng trén mit nudce, cach nhau mot phan tu bude song. Tai mot thoi
diém t ndo d6, mit thodng & Mieao hon vi'tri can bang 5 mm va dang di 1én; con mat thoang & N thap hon vj tri can bang 12 mm
nhung ciing dang di 1én. Cof bién'dd song khong doi. Bién do song a va chidu truyén song 1a

A. 13.mm, truyén tir M déndN. B. 13 mm, truyén tir N dén M.
C.A7.mm, fruyen tix M dénN. D. 17 mm, truyén tir N dén M.
Huwong dén
A
Xuong Xuong
M 12 O 5
N ' :
N M

A 1A , N, 2nd w
Do léch pha ciia M va N la: A(p=T=E:>A=Ju§A +uj =13(mm)

Cach 1:

Vi Uy = 5 mm va dang di 1én, con Uy = —12 mm va ciing dang di 1én nén M va N phai nam & cac vi tri nhu trén hinh => Séng
truyén tir M dén N => Chon A.

Cach 2:
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O thoi diém hién tai ¢6 uy = +5 mm (dang di 1én, tuc 1a di theo chiéu duong) va uy = —12 mm (dang di 1én, tuc 1a di theo chiéu
duong) nén M va N phai ¢ céc vi tri nhu trén vong tron.

Ta thdy, M chay trudc nén M sém pha hon N, tirc 1a séng truyén qua M rdi moi dén N

=> Chon A.
Vi du 3: C6 hai diém M va N trén cing mot phuwong truyén cua song trén mat nudc, cach nhau 5,75A. (A 1a budc song). Tai mot thoi
diém t nao d6, mat thoang & M cao hon vi tri cdn bang 3 mm va dang di 1én; con mit thoang & N thap hon vi tri cdn bing 4 mm va
dang di 1én. Coi bién do song khong d6i. Bién d song a va chiéu truyén song 1a

A. 7 mm, truyén tir M dén N. B. 5 mm, truyén tir N dén M.

C.5mm, truyén tir M dén N. D. 7 mm, truyén tir N dén M.

Huwéng ddn

‘ 27nd o 3n
bo léchphactaaM vaNIla Ap==""—=23==52 +—:>A=afu2 +u? =5(cm
0 lecn p 0} 7 > T > M N ( )
Cach 1:

A . .
Xuodng Xuong

Lén, Lén Lén

\4

S A

0,751 0,751

MN = 5,75) = 5% + 0,750 = MN ' + N'N = 0,751 + 5). Piém N’ dao dong cungghawoi diémN.

Cach 2:

O thoi diém hién tai c6 uy = +3 mm (dang di 1én, tic 13 di theo chidu dirong) va uy & —4 mm (dang di 1én, tic 1a di theo chidu
duong) nén M va N phai & cac vi tri nhu trén vong tron.

Tathdy, N chay truée nén N sém pha hon M, tirc 1a song truyén qué N réi moi dén M

=> Chon B.

* Néu song truyén A dén B thi doan EB dang di 1én (DE di xudng, €D di 1én va AC di xudng).

* Néu song truyén B dén A thi doan AC dang di 1én (CD,di xuong, DE'd1én va EB di xudng).
6. Do thi séng hinh sin

Suon sau Suon trudc Suon sau Sig(‘m trude C E

A

.

.

.

.
-le

" R

' Hudng truyen

1

'
'
'
'
EETTTY Ty
v
[
[
'

D

* Néu song truyén tir A dén B thi déan EB dang.di 1én (DE di xudng, CD di 1én va AC di xuéng).
* Néu song truyén tir B dén A thi doan AC dang di 1én (CD di xubng, DE di 1én va EB di xubng)

Suon,sau Suon trude Suon sau, Sgiyn trudc C E

A

ccemcpe--
'
'
.

D

Vi du 1Mot séng ngang trigén trén mat nude cd tan s6 10 Hz tai mot thoi diém nao d6 mot phan mit nude co dang nhu hinh v&.
Trong‘do khoeang cach tix cac vi tri can bang ciia A dén vi tri can bang cua D 1a 60 cm va diém C dang tir vi tri can bang di xuong. Xac
dinh chigu truyén cua song va toc do truyén song.

B
/\ cC__E

A \/
A. TeEdénA v=6mis. B.TwEdén A, v=8m/s.
C.Tw AdénE,v==6cm/s. D. Tu AdénE, v=10m/s

‘ Huwoéng ddn

Vi diém c tir vi tri can bing di xudng nén ca doan BD dang di xudng. Do d6, AB di 1én, nghia 1a séng truyén E dén A.
Poan AD =3A/4=>60=3)1/4=>X1=80cm=0,8 m=>v =AT =8 m/s => Chon B.

Vi du 2: Mot song hinh sin dang truyén trén mot soi dy theo chiéu dwong cua truc Ox. Hinh v& mé ta hinh dang cua soi day tai thoi
diém ty(duong nét dut) va t, =ty + 0,6 (s) (duong lién nét). Tai thoi diém t,, van téc cua diém N trén day 1a
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u(cm)

4 «

8 4 h t
K g N | { N? x(cm),
t »

‘\‘ 30 4 / 60“\

sl

A
6 7= T
0

Ny

A. 23,6 cm/s. B. 65,4 cm/s. C. 65,4 cm/s. D. 23,6 cm/s.
Huwéng ddn

Tir hinh V& ta thdy: Bién d6 song A = 6 cm. Tir 30 cm dén 60 cm ¢6 6 6 nén chidu dai mdi 6 1a (60 — 30)/6 = 5 cm. Budc song
bang 8 6 nén A = 8.5 = 40 cm. Trong thoi gian 0,6 s séng truyén di duoc 3 6 theo phuong ngang twong ung quing dudng 15 cm nén
téc do truyén séng v = 15/0,6 = 25 (cm/s).

Chu ky song va tan s6 goc: T=A/v=1,6s;0=2r/T =1,25r (rad/s).

Tai thoi diém t,, diém N qua Vi tri can bang va nim & suon trude nén nd dang di 1én vai tde do cuc dai, tirc 1a yan téeicta nd
duong va c6 @6 16n cyc dai:

Vmax = @A =1,2571.6 = 23,6 cm/s

=> Chon D.

£ 27X . R
Chi y: Néu phuong trinh séng c6 dang u=Acos(mt—%j thi van téc dao dong cuadphan. tir co toa do x la

. 2nd A uL- . T S
v=V'= —wASIn(wt—%j . Do thi hinh sin ¢ thoi diém t = 0 ¢6 dang nhu hinh v&. Hai diém M va N ¢6 ti s6 1i do va ti s van toc
lan luot;

X o
Huc'mgtruyén
ACOS((DO— 2MXy j cos 2mX
Um _ - A
27X
U Acos coO—ZnXN cos “N
A A
. 2
—mAsm(m.O— an) sin 2™ u
™M _ A -
B T 2mX
Vv _pAsin m.O—ZnXN sin 222N
A A

Trong d6 c6 thé hiéu Xy va Xy 1 khodng cach #r vi tri cAn bang cua M va ciia N dén vj tri can bang cua dinh song A gan nhat.
Néu goi ym va yy 12 khoang cdich tir vi tri can bang cua M va N dén I thi:
. 2Ty 21y,
Uy sin =" v, ==
u N

COS

A - 2 . e . 27
Neéa diem N trongyvoi I'thi v, =v,_ COS%

Vi du 3:, M0t séng hinh sin dang truyén trén mot soi day theo chidu duong cia truc Ox. Hinh v& mé ta hinh dang cua soi day tai thoi
diém ty(duong nétidus) va t, = ty + 0,3 (s)(dwong lién nét). Tai thoi diém t,, van tdc cia diém M trén day 1a

u(cm)
A
ST t
ok A N L { N? x(cm),_
[~ ‘\ ~3f 2’1 X / 6?“\ s tl "
A. —39,3 cm/s. B. 27,8 cm/s. C. 27,8 cm/s. D. 39,3 cm/s.

Huwoéng ddn
Tir hinh v& ta thdy: Bién d6 song A = 5 cm. Tir 30 cm dén 60 cm ¢6 6 6 nén chidu dai mdi 6 1a (60 — 30)/6 = 5 cm. Budc song
bang 8 6 nén A = 8.5 = 40 cm. Trong thoi gian 0,3 s song truyén di duoc 3 6 theo phuong ngang twong tmg quing dudng 15 cm nén
toc do truyén song v = % =50 (cm/s).

Chu ki song va tan sb goc: T=AMv=0,8s; o=2n/T = 2,51 (rad/s).
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Tai thoi diém t,, diém N qua vi tri can bang va ndm & suon trude nén nd dang di 1én véi tde d6 cuc dai, tie 1a van téc cua nd
duong va c6 d6 16n cuc dai: v, =2,51.5=12,5n(cm/s).
Diém M ciing thudc sudn trude nén vy > 0 va:

0S 2rMN =12,5n.cos% ~ 27,8(cm/s) = Chon B.

7. Quan h¢ li d tai ba diém trén phwong truyén séng
Vi du 1: Mot séng co hoc lan truyén trén mot soi day véi chu ki T, bién do A. O thoi diém ty, li @ ciia phan tir tai B va C twong tng
13 —24 mm va +24 mm, dong thoi phan tir D 1a trung diém cua BC dang & vi tri can bang. O thoi diém t,, 1i d cia phan tir ta B va C
cung 1a +7 mm thi phan tir D cach vi tri cdn bang cua né 1a

A. 8,5 mm. B. 7,0 mm. C. 25 mm. D. 13 mm.

Huwéng ddn

Gia sir song truyén qua B roi méi dén C. Trén vong tron lugng giac B chay trude C!

(p 24

& thoi diém ty, vi tri cac diém nhu hinh 1 va sin— 5 ( ) (1)
O thoi diém ty, vi tri cac diém nhu hinh 2 va cos A2 = —(2)
: : 7Y (24Y
Tu(l)va(2)suyra: | — | +| — | =1=A=25(mm)
A A
O hinh 2, thi D dang & vi tri bién nén né cach vi tri can baing mot khoang dung bang bién doara bang 254mm = Chon C.
Hinh 1 Hinh 2

sin(Aq/2)=241TA cos(Ap/2)=7/A

Vi du 2: Mot séng co lan truyén trén mot soi dy rat ddi véibién d6 khong doi véi chu ki T. Ba diém A, B va C nam trén sgi day sao
cho B 1a trung diém cua AC. Tai thoi diém t,, li do 64a ba phanti’A, B, C lan luot 1a — 5,4 mm; 0 mm; 5,4 mm. Néu tai thoi diém t,,
li d6 ciia A va ¢ déu bang +7,2 mm, thi li d6 ctia phan tir tai B tai thoi diém t, + T/12 ¢6 d6 lon 1a

A. 10,3 mm. B. 4,5 mm. C. 9 mm. D. 7,8 mm.

Huwoéng ddn

Khong mat tinh tdng quat ta biéu diéh hai théi.diént nhu trén hinh v&.

(p 5 4
y

Tai thoi diém: cos& — —2

A
sin? A9 o527 20
2 5 ( ) (7—) ~1= A=9(mm)
A

Tai thoi diém: sin —

Chon lai gbc thoi gian 1a lac B & bién duong thi: u, = 9cos$t(mm)

T
=0 Uy =9C03%%=4y5ﬁ=7,8(mm) = Chon D.
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BAI TAP TU LUYEN
PHAN 1

Bai 1: Mot song co ¢6 chu ki 2s truyén véi toe do 1,5 m/s. Khoang cach giita hai diém gan nhau nhét trén mot phuong truyén ma tai
d6 cac phan tir moi truong dao dong nguoc pha nhau la

A.05m B.15m C.30m D.25m
Bai 2: Mot song ngang truyén trén soi day dan hdi rat dai voi toe do song 0,2 m/s, chu ky dao dong 10s. Khoang cach giira hai diém
gan nhau nhét trén day dao dong ngugc pha nhau la

A.15m. B.1m. C.05m. D.2m.
Bai 3: Mot song am c6 tan sb 850 Hz truyén trong khong khi. Hai diém trén phuong truyen am dao dong ngugc pha, cach nhau 0,6 m
va giita chung chi c6 1 diém dao dong cing pha véi 1 trong 2 diém noi trén thi toc do truyén 4m trong khong khi 1a:

A. 204 m/s B. 255 m/s C. 340 m/s D. 71020m/s
Bai 4: Hai diém M, N & trén mot phuong truyén séng dao dong nguoc pha nhau. Trong khoang MN c6 8 diém khac daesddng ciing
pha N. Khoang cach MN bang

A. 9. B. 7,5\ C. 8,5\ D. 8A.
Bai 5: Trong mdi trudng dan hdi c6 mot séng co lan truyén cd bude séng 5 cm. Hai diém M va N hén phuong tfuyén séng dao’ dong
cung pha nhau, gitra chiing chi ¢6 2 diém dao dong nguoc pha véi M. Khoang cach MN 1la:

A.5cm B. 10cm C.15¢cm D.7,5cm
Bai 6: Trong mdi truong dan hdi c6 mot song co ¢6 tan sé 10 Hz, toe do truyén song 1a 40 cm/s. Hai diéim M v@Nutrén phuong truyén
song dao dong nguoc pha nhau, gitra chung chi ¢6 3 diém E, F va G. Biét rang, khi E hoic F hodc G c¢6 tdc do dao dong cuc dai thi tai
M téc d6 dao dong cuc tiéu. Khoang cach MN la:

A.4,0cm. B. 6,0 cm. C.8,0cm. D.4,5cm.
Bai 7: Hai diém A, B cling phuong truyén song cach nhau 21 cm, A va B dao dong nguocpha nhau. Trén doan AB chi co 3 diém dao
dong cung pha voi A. Tim budce song.

A.3,0cm. B. 6,0 cm. C.7,0cm. D. 9,0 cm.
Bai 8: song co lan truyén qua diém M rdi dén diém N cing nim trén mot phuong/truyén,song eéch nhaft nam phan ba bude song. Tai
thoi diém t = t; 6 uy = +4 cm va uy = —4 cm. Thoi diém gan nhat dé uy, = 2 cinla

At,=t+T/3 B.t,=t; +0,262T. C.t; =1, +0,095T. Dat, =t # T/12.
Bai 9: Mot song co hoc lan truyén trén mot soi day véi chu ki T, bién dosAsO thoi diém to, 1i do cia phan tir tai B va C tuong tng 1a
—8 mm va +8 mm, dong thoi phan tr D 1a trung diém cua BC dang /i tri can bang, ¢ thoi diém t;, 1i d¢ cia phan tir tai B va C cling
12 +5 mm thi phan tir D cach vi tri can bang ciia n6 132

A. 8,5 mm. B. 9,4 mm. C. 17 mm. D. 13 mrn.
Bai 10: Mot song co truyén doc theo mot soi day dan hoi rat’ dai wéi bien ¢ 6 mm. Tai mot thoi diém, hai phan tir trén day cung léch
khoi vi tri can bang 3 J3 mm, chuyén dong nguoc chiduva cach nhawmot khoang ngan nhét 1a 8 cm (tinh theo phuong truyén séng).
Goi & 1ati sb cua tbe d6 dao dong cuc dai cua mot phan tirtrén day véi toe do truyén song & gan gi tri nao nhét sau day?

A. 0,105. B. 0,179. C. 0,079 D. 0,314.
Bai 11: Mot song co lan truyén trén mot sgi day rat dai v6i bién do khong ddi, ba diém A, B va C nam trén soi day sao cho B la trung
diém cua AC. Tai thoi diém t,, 1i ¢6 cua ba phan tir A, By€ lan luot 1a — 4,8 mm; O mm; 4,8 mm. Néu tai thoi diém t,, li d6 cua A va
C déu bang +5,5 mm, thi li d6 ctua phan.it tai Bila

A. 10,3 mm. B. 11,1 mm. C.7,3mm. D. 7,8 mm.
Bai 12: Chon phuong an SAl. Buéc songla

A. quing duong song truyéndilduwec.trong mot chu ki.

B. khoang cach giira hai ngon séng gan hhét trén phuong truyén song.

C. khoang cach giiraMai diém cta song ¢6 li d6 bang khong & cling mot thoi diém.

D. khoang cach gittashai/diémcia songigan nhit c6 cing pha dao dong.
Bai 13: Phuong trinh song/cé dang

A. X2 Acos(ot+ o). B. x = Acosw(t — X/A).

C. x ="Acos2a(t/T'=x/A). D. x = Acosco(t/T — ¢).
Bai 14: Bién d®ysong tai mot diém nhit dinh trong mdi trudng song truyén qua

A. la bién do-dao,dong cua cac phan tor vat chét tai do.

B. ti I& nang luong cua song tai do.

C. bién dosdao dong ciia nguon.

D. ti 1& vdi binh phwong tan s6 dao dong.
Bai 15: Khi song truyén qua cac moi truong vat chat, dai lugng khong thay doi la

A. Nang lugng song. B. Bién d¢ song C. Budc song. D. Tan s song.
Bai 16: Mot song co hoc ¢6 tan sb f lan truyén trong moi truong vat chit dan hdi véi tde do v, khi d6 bude song dugc tinh theo céng
thic

A r=vf B. A= v/f C.A=3vf D. A =2v/f
Bai 17: séng ngang truyén duoc trong cac méi truong

A. rin va mit chat long. B. rin , long va khi.

C. long va khi. D. ran va khi.
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Bai 18: Mot song co hoc lan huyén trén mot soi day dan hdi rit dai. Quan sat tai 2 diém M va N trén day cho thy, khi diém M & vi tri
cao nhét hozc thip nhét thi diém N qua vi tri cAn biang va nguoc lai khi N & vi tri cao nhit hozc thip nhét thi diém M qua vi tri can
bang. Do léch pha giita hai diém do6 1a

A. s nguyén 2. B. s6 Ié lan m.

C. sb I¢ lan /2. D. s6 nguyén lan /2.
Bai 19: Mot song co hoc lan truyén trén mot soi day dan hoi rat dai. Quan sat tai 2 diém M va N trén day cho thdy, chiing cung di qua
Vi tri can bang & mot thoi diém nhung theo hai chidu ngurge nhau. Do léch pha giira hai diém d6 1a

A. s6 nguyén 27. B. sb l¢ lan x.
C. sb I¢ lan /2. D. s6 nguyén lan /2.
Bai 20: song co hoc huyén trong moéi truong vat chit qua diém A rdi dén diém B thi
B
E
A C

A. chu ki dao dong tai A khac chu ki dao dong tai B.

B. dao dong tai A hé pha hon tai B.

C. bién d6 dao dong tai A 16n hon tai B.

D. téc d6 huyén song tai A 16n hon tai B.
Bai 21: Mot song ngang truyén trén mat nude ¢ tan sb 10 Hz tai mot thoi diém nao dé(mot phan mit nuée c6 dang nhu hinh vé.
Trong d6 khoang cach tir cic vi tri can bang ciia A dén vi tri can bang cua D 1a 60 cm va diém € dafig tir vi tri can bang di 1én. Xac
dinh chiéu truyén ciia séng va tdc do truyén song.

A. TUEdén A, v="6mis. B.TuE dén A, v=_8ms.
C.TrAdénE b=8mis. D. Tir Adén E, v=10 m/s
Bai 22: Mot séng ngang truyén trén mat nudc co B
tan s6 10 Hz tai mot thoi diém nao d6 mot phan mait
nudc c6 dang nhu hinh v€. Trong d6 khoang cach tu E

c4c Vi tri can bang caa A dén vi tri can bang cua C 1a
60 cm va diém E dang tir vi tri can bang di xudng. Xac
dinh chiéu truyén cta song va toc dg truyén song.

A . TrEdén A, v=12ms, B. T E déA A, v = 8 mis:
C.Tu AdnE,v=6cmis. D. Tir Aldén E, v= 12 m/s
Bai 23: Mot song ngang truyén trén mit nudeo tan sé 10°Hz tai B
mot thoi diém nao dé mot phan mit nude cd ddng mhu hinh v&. Trong
d6 khoang céch tir céc vi tri can bang cua Aldén vj tri ean’bing cia C E
la 60 cm va diém E dang tir vi tri can ‘bangdi 1én. Xac dinh chiéu
truyén cia song va toc do truyén song:

A. TrEdén A v =12 m/s; B. Ty Edén A, v=38mis.

C.Tu A d&nE, v =6 cmis. D.Tr AdénE,v=12m/s
Bai 24: Mot song ngang c6 bude song . truyén trén soi day dai, qua diém M rdi dén diém N cach nhau 1,75A. Tai mot thoi diém nao
d6 M ¢6 1i d6 am va dang chuyén dong dillén thi diém N dang c6 li do

A. am va danggdi xudng. B. am va dang di lén.

C. duong va dang di xuong. D. duong va dang di lén.
Bai 25: M6t séng ngang &6 bude song A truyén trén soi day dai, qua diém M rdi dén diém N cach nhau 0,75, Tai mét thoi diém nao
d6 Micoli 46 Amwva dang chuyén dong di 1én thi diém N dang c6 li do:

A am va dang dixudng. B. am va dang di lén.

C. dwong va dang di xu6ng. D. duong va dang di lén.
Bai 26: Mot séng ngang c6 tin s6 100 Hz truyén trén mot soi day ndm ngang véi téc d6 60 m/s, qua diém M rdi dén diém N cach
nhau 0,75 m. Tai mot thoi diém nao d6 M c6 li d6 4m va dang chuyén dong di 1én thi diém N dang c6 1i do

A. am va dang di xudng. B. am va dang di lén.

C. duong va dang di xudng. D. duong va dang di lén.
Bai 27: Mot song ngang c6 tin s6 100 Hz truyén trén mot soi ddy ndm ngang véi tbe do 60 m/s, qua diém M rdi dén diém N cach
nhau 0,75 m. Tai mot thoi diém nao d6 M ¢6 1i d6 duong va dang chuyén dong di 1én thi diém N dang c6 i do

A. am va dang di xudng. B. am va dang di lén.

C. dwong va dang di xubng. D. duong va dang di [én.
Bai 28: Luc t = O dau O cua ddy cao su cing thang nam ngang bat dau dao dong di 1én véi chu ki 2 s, tao thanh song ngang lan truyén
trén day vai tée do 2 cm/s. Tai diém M trén day cach O mot khoang 1,4 cm, thoi diém dau tién dé M 1én dén diém cao nhét 1a

A.15s. B. 1s. C.0,25s. D.12s.
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Bai 29: Lic t = 0 dau O cua day cao su cang thing ndm ngang bét dau dao dong di Ién véi chu ki 2 s, tao thanh song ngang lan truyén
trén ddy. Hai diém dao dong gan nhau nhit trén day dao dong ciing pha cach nhau 6 cm. Tai diém M trén day cach O 1,5 cm thi thoi
diém dau tién dé M lén dén diém cao nhat 1

A 15s. B.1ls. C.0,25s. D. 3s.
Bai 30: Lic t = O dau O cua day cao su cing thang nam ngang bat dau dao dong di 1én véi chu ki 2 s, tao thanh song ngang lan truyén
trén day. Hai diém dao dong gan nhau nhét trén day dao dong cting pha cach nhau 6 cm. Tai diém M hén day cach O mot khoang 4,2
cm thi thoi diém dau tién ¢é M 1én dén diém cao nhét la

A.15s. B.1s. C.0,25s. D.19s.
Bai 31: Liuc dau (t = 0), dau O cua day cao su cang thang nam ngang bat dau dao dong di 1én vai bién d6 6 cm, chu ki 2 s. Hai diém
gan nhau nhit ttén day dao dong cung pha cach nhau 6 cm. Tinh thoi diém dAu tién dé diém M cach O doan 3 cm 1én dén diém c6 do
cao 3A/2 cm. Coi bién d6 dao dong khong doi

A.7/6s. B.1,25s. C.4/3s. D.15s.
Bai 32: Luc dau (t = 0), dau O cua day cao su cing thing nim ngang bat dau dao dong di 1én véi bién d6 6 cm, chu ki'2 s- Hai diém
gan nhau nhat trén day dao dong cting pha cach nhau 6 cm. Tinh thoi diém dau tién dé diém M cach O doan 3 cm xliéng dén diéim¢o
d6 sau 3 cm. Coi bién 6 dao dong khong ddi

A.7/6s. B.1s. C. 13/6s. D.15s.
Bai 33: Mot ngudi quan sat mot chiéc phao trén mat bién thiy n6 nhé cao 1én 10 1an trong 18 s, khoang ¢dch gitta hai ngon song lcé
nhau 12 2 m. Tinh tdc d¢ truyén song trén mit bién.

A.3mls. B. 1 m/s. C. 3,76 m/s. D. 6,0 m/s.
Bai 34: Mot nguoi quan sat mot chiée phao trén mat bién, tai thoi diém t = 0, thay chiéc phao dang nhé 1én. sau thoi gian 36 s, chiéc
phao nho 1én 1an thir 10. Biét khoang cach giita 5 ngon séng lién tiép 1a 6 m. Tc d¢ truyén song'trén mat nuéce bién 1a

A. 0,375 mls. B. 0,411 m/s. C.0, 75 mfs. D. 0,5 m/s;
Bai 35: Trén bé mat cua mot chat long yén ling ta gay dao dong tai O ¢ chu ki 0,5 (s). Tioc do truyéaséng trén mat nude 1a 0,4 my/s.
Tinh khoang cach tir dinh song thir 3 d&én dinh thir 8 ké tir tim O, theo phuong truyén song.

A.lm. B. 2m. C.25m. DI0,5m.
Bai 36: Nguon phét song S trén mat nuéc tao dao dong voi tan sé 100 Hz gayaria cac song tron landfong trén mit nuéc. Biét khoang
cach giira 7 gon 15i lién tiép 1a 3 cm. Téc d6 truyén song trén mat nudce 1a

A. 25 cm/s. B. 50 cm/s. C. 100 cm/s. D:150 em/s.
Bai 37: O dau mot thanh thép dan hdi dao dong vai tan sb 20 Hz cofgan métigua cau nho cham nhe vao mat nudce, khi do trén mat
nude c6 hinh thanh séng tron tim O. Nguoi ta thdy rang khoang cdeh giita 5 gon 16i lién tiép trén phwong truyén song bang 10 cm.
Téc do truyén song la

A. 0,1 cmfs. B. 50cm/s. C. 40cm/s. D. 10cm/s.
Bai 38: Mot song co hoc lan truyén trén soi ddy dan hdidrong khedngthoi gian 6 s song truyén dugc 12 m. Tdc do truyén song trén
day la

A. 31,5 mis. B. 3,32 m/s. C. 2mfs. D. 6,0 m/s.

Bai 39: Mot song co hoc ngang lan truyén trén sgi'ddy dan hoi rat dai vai te do 40 (cm/s). Khoang cach hai diém gan nhit trén day
dao dong cung pha 1a 10 (cm). Khoang thai,gién hai'lan.lién tiép mot diém trén day di qua vi tri cn bang la

A. 4s. B. 0,0625 s. C.0,25s. D.0,125s.
Bai 40: Mot song c6 tan s6 1000 Hz truyén di véi tod do 330 m/s thi khoang cach gan nhét giita hai diém trén phuong truyén séng dao
dong nguoc pha nhau la

A. 330000 m. B. 1,65m. C.0,33m. D. 0,165 m.
Bai 41: Mot séng co c6 tin s6"50 Hz trliyén qua hai diém M va N trén phuong truyén séng cach nhau gan nhit 0,45 m sao cho khi M
qua Vi tri can bang thi N cégvan toc dao dong bang 0. Tdc do truyén song la

A. 90,0 m/s. B.45,0 m/s. C. 22,5 m/s. D. 6,0 m/s.
Bai 42: Mot nguon phat'song dao @ong theo phuong trinh u = asin20xt (cm) véi t tinh bang gidy. Trong khoang thoi gian 1,5 s, song
nay truyén di duge.quing duong bang bao nhiéu lan bude song?

A. A0, B15. C. 20. D. 10.
Bai 43: Songico truyén tréng mot moi truong doc theo truc Ox véi phuong trinh u = 3cos(20t — 4x) (cm), (x tinh bang mét, t tinh
banggiay). Thaiigian séng do truyén duoc quang dudng 120 m trong moi truong nay 1a

A 245, B. 12s. C. 6s. D. 10s.
Bai 44: Mt sohg co lan truyén trong mot moi trudng véi toe do 1 m/s va tin s6 10 Hz, bién d6 song khong ddi 1a 4 cm. Khi phan ti
vat chat nhatdinh ciia moi truong di duoc quing duong 24 cm thi song truyén thém dugc quing duong

A. 24 cm. B. 15cm. C.8cm. D.12cm.
Bai 45: Mot song co lan truyén trong mot méi trudng véi toe do 1 m/s va tin s6 10 Hz, bién d6 song khong ddi 1a 4 cm. Khi phan ti
vat chat nhét dinh ciia moi truong di duoc quing duong S thi song truyén thém duoc quang dudng 35 cm. Gia trj S bang

A. 24 cm. B. 25cm. C.56 cm. D.35cm.
Bai 46: Mot song co hoc co bién do khong ddi A, bude song A. Van tée dao dong cuc dai cia phan tir méi truong bang 2 lan tc do
truyén song khi:

A L=TA. B. A =27A. C.L=mA/2. D. A =mnA/4.
Bai 47: Mot song co hoc ¢ bién do khong doi A, bude song A. Van tée dao dong cuc dai cua phan tir méi truong bang toe do truyén
song khi:

A L=TA. B. A =27A. C.L=mA/2. D. A =mnA/4.
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Bai 48: Khoang cach giira ba ngon song lién tiép 1a 4 (m). Mot thuyén may di nguoc chiéu song thi tin sb va cham cua song vao
thuyén 1a 4 Hz. Néu di xu6i chiéu thi tan s va cham 1a 2 Hz. Biét tbc d6 cua song bé hon toe do cua thuyén. T do cua séng 1a

A.6mls. B. 4 m/s. C.2mfs. D. 5 mis.
Bai 49: Khoang cach giira ba ngon song lién tiép 1a 10 (m). Mot thuyén may di nguoc chiéu song thi tin s6 va cham ciia song vao
thuyén 14 5 Hz. Néu di xudi chiéu thi tan s va cham 1a 2 Hz. Biét toc d6 cua song 16n hon téc do cua thuyén. Toc do cua song 1a

A. 6m/s. B.7,5m/s. C. 17,5 m/s. D. 5mis.
Bai 50: Trong dém t4i, mot song ngang lan huyén trén soi day dan hoi rat dai. Néu chiéu sang sgi diy bang mot dén nhap nhay phat
ra 20 chop sang trong mot gidy thi ngudi ta quan sat thay soi day c6 dang hinh sin dung yén. Chu ki séng khong thé bang

A.0,01s. B. 0,025s. C.0,02s. D. 0,05 s.
Bai 51: Trén mat hd du rong, mot cai phao nho ndi trén mat nudc tai mot ngon song dao dong véi phuong trinh u = 5cos(4nt + n/2)
(cm, t). Vao budi tdi, ngudi ta chiéu sang mat ho bang nhung chop sang déu dan ctr 0,5s mot lan. Khi d6 quan st sé thiy cai phao

A. dao dong véi bién d6 5 cm nhung tién dan ra xa nguon.

B. dao d6ng tai mét vi tri xac dinh véi bién d6 5 cm.

C. dao dong véi bién d6 5 cm nhung tién dan lai nguon.

D. khoéng dao dong.
Bai 52: Tai mot diém A trén mit thoang ctia mot chét long yén tinh, ngudi ta nho xubng déu dit cac giot nud€ gidng nhau'edch nhau
0,01 (s), tao ra song trén mdt nuéc. Chiéu sang mat nudc bang mot dén nhép nhay phat ra 25 chop sang gfong mot gidy/Hoi khi d6
ngudi ta s& quan sat thiy gi?

A. Mat nudc phang ling. B. Dao dong.

C. Mit nudce song sanh. D. gon 15i, gon 16m dung yén.
Bai 53: Song ngang c6 tan s 20 Hz truyén trén mit nudc voi toe do 2 m/s. Trén mot phuong tiiyén song.dén diém M roi moi dén N
cach n6 21,5 cm. Tai thoi diém t, diém N ha xudng thip nhat thi sau thoi gian ngan nhat bag nhiéu thi diém M s& ha xubng thap nhat?

A.0,03s. B. 0,0425 s. C. 3/400 s. D. 3/80 s
Bai 54: Song ngang c6 tan s& 20 Hz truyén trén mat nudc véi toe do 2 m/s. Trén mot phuonguyéh song dén diém M rdi moi dén N
cach n6 22,5 cm. Tai thoi diém t, diém N ha xudng thip nhat thi sau thoi gian ngan'nhatbao nhiéu thi diém M s& ha xubng thap nhat?

A.7/160s. B. 1/80 s. C. 1/160ss. D. 3/80s.
Bai 55: Song ngang c6 tan sé 20 Hz truyén trén mat nudc véi te do 2 m/s. Trénmot phuong truyén song dén diém M rdi moi dén N
cach n6 22,5 cm. Tai thoi diém t, diém M ha xudng thip nhit thi sau thoi.gian nganAhitbao nhiéu thi diém N s& ha xudng thap nhat?

A.7/160s. B. 3/80 s. C. 1/160ss. D. 1/80 s.
Bai 56: Song co lan truyén qua diém N rdi dén diém M cung nam frén mot phirong truyén song cach nhau mot phin ba budc song.
Coi bién d6 song khong d6i bang A. Tai thoi diém t = O c6 uy = + 3 'emwya uy = —3 cm. Thoi diém lién sau d6 c6 uy = +A 1a

A. 11T/12. B. T/12. C.T/6. DT/3.
Bai 57: Song co lan truyén qua diém M rdi dén diém N eing nam trén/mot phuong truyén séng cach nhau mot phan nim budce song.
Tai thoi diém t, ¢6 1i d6 tai diém M 1a +3 cm va li d9 tai diém N 1a +3.cm. Coi bién d6 song khong doi. Tinh bién do song.

A.35cm. B.5,3cm. C.3cm. D.51cm.
Bai 58: Hai diém M, N clng ndm trén mot phuong truyén song cach nhau 3A/4. Khi li d6 tai M 1a 3 cm thi 1i d6 tai N 1a +4 cm. Tinh
bién do song A.

A.5 cm. B. 3\/§ cm. C.7cm. D. \/Ecm.
Bai 59: Hai diém M, N cling ndm tron‘mot phugngdruyén song cach nhau A/6. Khi li d6 tai M 1a 3 cm thi li d6 tai N 1a =3 cm. Tinh
bién dg song A.

A. 6cm. B. 3J§ cm. C.5cm. D. \E cm.
Bai 60: Hai diém M, N cing nam trén mot phuong truyén séng cach nhau A/7. Khi li d6 tai M 1a
3 \/g cm thi li d6 tai N 1a —3 cm, Tinh bién d6 song A.

A.6 cm. B. 6,3 cm. C.11,4cm. D. 7,4 cm.
Bai 61: C6 hai diém A va/B trén ciing mot phuong truyén cia séng trén mat nude, cach nhau mot phan tu bude song. Tai mot thoi
diém t nao do, matthoang 6°A va ¢ B dang cao hon vi tri can béng lAn luot 3,0 mm va +4,0 mm mat thoang & A dang di 1én con ¢ B
dang di xudng. Coi bién d¢’song khong doi. Bién do song a va chiéu truyén séng 1a

A. a= 5,0 mm, truyén tir A dén B. B.a=5,0 mm, truyén tir B dén A.

C.a= 7,0 mm, trdyén tir B dén A. D. a= 7,0 mm, truyén tir A dén B.
Bai 62:'Cé,hai diém A va B trén cung mot phuwong truyén cia song trén mit nude, cach nhau mot phan tu bude séng. Tai mot thoi
diém t nao dé)'mat thoang & A va & B dang cao hon vi tri can béng lan luot 3,0 mm va + 4,0 mm mit thoang & A dang di xuéng con &
B dang di 1én. Coi bién d song khong doi. Bién do song a va chiéu truyén song 1a

A.a=5,0mm, truyén tir A dén B. B.a=5,0 mm, truyén tir B dén A,

C.a=7,0 mm, truyén tir B dén A. D. a= 7,0 mm, truyén tir A dén B.
Bai 63: Mot song co tan sb 25 Hz truyén doc theo truc Ox voi tde do 200 cm/s. Hai diém gan nhau nhit hén truc Ox ma cac phan ti
song tai d6 dao dong nguoc pha nhau, cach nhau

A.2cm. B.3cm. C.4cm. D.1cm.
Bai 64: (DH—2014) Mot song co huyén trén mot soi day rat dai véi toe dd 1 m/s va chu ki 0,5 s. song co ndy c6 budc song la
A. 150 cm. B. 100cm. C.50cm. D.25cm.

Bai 65: Hai diém M va N (séng truyén tir M dén N) hén phuong truyén song cach nhau mot khoang 3/4 buéce song thi
A. khi M c6 thé nang cyc dai thi N c¢6 dong nang cuc tiéu.
B. khi M ¢6 1i d6 cuc dai dwong thi N ¢6 van téc cuc dai duong
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C. khi M ¢6 van téc cuc dai duong thi N c6 li d6 cuc dai duong.
D. li d6 dao dong caa M va N luén ludn bang nhau vé do 16n.

1B 2B 3.C 4.C 5.B 6.B 7.B 8.C 9.B 10.C
11.C 12.C 13.C 14.A 15.D 16.B 17.A 18.C 19.B 20.C
21.C 22.D 23.A 24.D 25.D 26.A 27.B 28.D 29.B 30.D
31.B 32.C 33.B 34.A 35.A 36.B 37.B 38.C 39.D 40.D
41.A 42.B 43.A 44.B 45.C 46.A 47.B 48.C 49.C 50.C
51.D 52.D 53.B 54.D 55.D 56.A 57.D 58.A 59.A 60.C
61.B 62.A 63.C 64.C 65.C

Dang 2. BAI TOAN LIEN QUAN PEN PHUONG TRINH SONG

Phwong phap giai
1. Phwong trinh séng ‘ ‘
Gia sir song truyén tir diém M dén diém N cach nhau mot khoang d trén cling phuong truyén séong. Néu phuong trinh dao.dong tai

M: u,, =a,, cos(wt+o)
A f X N . \ 2nd
Dao dong tai N tré hon dao dong tai M 1a: u, =a, cos| ot +(p—T

2TCd 27‘Cd 2ndf oo_d
T v Y
Khi M, N dao ddng cing pha: Ap = k2n(k € Z) , tinh duoc A, v, T theo k.

Dao dong tai N tré hon dao dong tai M 1a: A

Khi M, N dao dong ngugc pha: Ag=(2k+1)n(k € Z), ta tinh duoc A, v, T, f theok.

Khi M, N dao dong vudng pha: Ap =(2k+1)—= (k € Z) tatinh duoc A, v, T, ftheo k.

Pé xac dinh gi4 tri nguyén k phai cin ctr vao dleu kién rang bugc:
Ap SASA,,V, SVEV, T STST, | <f<f,
Vi du 1: (PH — 2009). M6t ngudn phat song co dao dong theo phuong trinh U= 4C08(47:t—rc/4) (cm). Biét dao dong tai hai diém
gan nhau nhét trén cung mot phuong truyén song cach nhau 075 m.co do1éch pha 1a 7/3. Tdc d6 truyén song do la:
A.1,0m/s. B. 2,0 m/s. C.15mfs. D. 6,0 m/s.
Huwong dan:
Hai diém trén phwong truyén song cach nhau mot khoang dithiddao dong léch pha nhau:
2nd _ 2ndf _ od n_ 4m0,5
Ap=—-= = hay —
A v v 3 v
Vi du 2: Mot séng hinh sin truyén theo phureng Ox tir ngudn O véi tan s6 20 Hz, ¢ toe do truyén song nam trong khoang tir 0,7 m/s
dén 1 m/s. Goi A va B 1a hai diém naf trén Ox,)6 cung mot phia so vdi O va cach nhau 10 cm. Hai phén tr moi trueong tai A va B
lu6n dao dong nguoc pha véi nhau. Budeisong 1a
A. 10 cm. B. 4 em: C.5cm. D.9cm.
Huwoéng ddn

=~ =6(m)= Chon D.

2nd  2ndf 4
Ap=T8 " (o< - /
0= T v ARV g (M)

Thay vao diéukién 0,7/m/s <v < 1 m/s

=152k £2,358k =2V = 08(m/s):>x—f 4(cm)= Chon B.

Vi d 3S6ng eontruyén trén mot soi day dan hoi rat dai voi toc d¢ 1a 4 m/s. Hai diém trén day cach nhau 40 cm, nguoi ta thiy ching
luén/Tudn dao dongwuong pha. Biét tan sb f co gia tri trong khoang tir 8 Hz dén 13 Hz. Tinh tan sb.
A. 85 Hz. B. 10 Hz. C. 12 Hz. D. 12,5 Hz.
Huwéng dén
2nd  2ndf

Ao =222
P="

Thay vao diéu ki¢n: 8Hz <f <13Hz =11<k<21=k=2=f =12,5(Hz)= Chon D.
Vi du 4: Mot ngudn O phét séng co dao dong theo phuong trinh Uy = 2c0s(20nt + 7/3) (trong d6 u tinh bang don vi mm, t tinh bang
don vi s). Xét song truyén theo mot duong thang tir O dén diém M (M céch O mot khoang 45 cm) véi téc do khong doi 1 m/s. Trong
khoang tir O dén M c6 bao nhiéu diém dao dong cung pha véi dao dong tai nguon O?

=(2k+1)7 = =5k +2,5Hz

A. 4. B. 3. C.2. D. 5.
Huwong dén
Ap = 2nd ZTcd 27‘Cdf md_ —de k%—k2n1=01k( )
k vT Vv \Y; [0 207
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Thay vao diéukién: 0<d <045 = 0<k<4,5=>k=12;34= Co 4 gia tri.
=> Chon A.
Vi du 5: Mot ngudn O phét séng co dao dong theo phuong trinh u, = 2c0s(20nt + 7/3) (trong d6 u tinh bang don vi mm, t tinh bang
don vi s). Xét trén mot phuong truyén song tir O dén diém M rdi dén diém N véi tbe d6 1 m/s. Biét OM = 10 cm va ON = 55 cm.
Trong doan MN c6 bao nhiéu diém dao dong vudng pha véi dao dong tai nguon O?
A. 10. B. 8. C.9. D. 5.
Huwéng ddn

D6 léch pha cia mot diém trén MN céch O mét khoang d 1a: Ap = 29 = 20™d _ =
\"

100 5
Diém nay dao dong vudng pha véi O thi: A =(2k +1)g = d =5k +2,5(cm)

Thay vao diéu kién: OM <d <ON=10<5k+2,5<55=15<k<10,5=k =2;....10
= (69 gi tri nén c6 9 diém = Chon C.
Suy nghi: Néu O, M, N khong thang hang thi lam thé nao?
Chu y:
Dé tim s diém dao dong cung pha, nguoc pha, vudéng pha X
v6i ngudn O trén doan MN (MN khong di qua O) ta co thé
lam theo cac cach sau: M
Cach 1:
Tir O ké duong thang vudng goc vai MN cat MN tai H. H
V& cac duong tron tim O, ban kinh bang kA (néu dao dong
cung pha) hodc bang 2k + M2 (néu dao dong nguoc pha)
hoic bang (2k + 1)\/4 (neu dao dong vudng pha) ddng thoi ban
kinh phai lon hon hodc bang OH. S6 diém can tim chinh 14 s&
giao diém ciia cac duong tron noi trén.

A .
»

OH <d <OM
OH <d <ON
Vi du 6: Trén mit thoang ctia mot chat 1ong, mot miii nhon O cham vao mit thoang dao dong diéu hoa véi tan sb f, tao thanh song
trén mit thodng véi budc song L. Xét phuong truyén song Ox ya Oy wadng go¢ véi nhau. Goi A 1a diém thuoc Ox cach mot doan 161
va B thudc Oy cach O 1a 121 Tinh s6 diém dao dong ciing pha Vi ngudn O'trén doan AB.
A. 8. B. 9. C.10 D.11
Huwong dan:

Cich 2: Ta chia MN thanh hai doan MH va HN, tim s6 diém trén tigidean roi 6éng lai, dwa vao diéu kién: {

Ké OH L AB, tirhé thic: —— =114 kinh dugc O - 9,60,
OH? OA? OB

Cach 1:

Céc diém dao ddng cing pha véi O cach O mot sb nguyén
lan A. Ta v& cac vong tron tim O bandnh mot 86 nguyen lan
L. Dé cac vong tron nay cit AB thi ban kinh bat dau tir 10,
11X, 12X, 13X, 14), 15), 16A.

Céc duong tron ban kinh T0A, TTA, 124 cat doan AB tai 2
di'ém con cac du(‘mgq tron_ban }(inh '13)\.;, 14), 15) va 16A chi ‘\
cat doan AB tai 1 diem¢Nén tong so diem dao dong cung pha B
v6i O trén AB 1a 3.2 + 4= 10 diem:

> X

Y4

Cich 2:

Céc diém'dao dong eing pha v6i O cach O mot khoang d = k.

#S6aiém trén AH: 9,6\ < kh < 161 =>9,6 <k < 16 =>k = 10....16: c6 7 diém.

+86,diém trén BB: 9,63 <kL <123 =>9,6 <k < 12 => k= 10,..., 12: ¢6 3 diém.

Tong 86.diém4a 10.
Vi du 7: Métinguon phat song dao dong diéu hoa tao ra song tron dong tam O truyén trén mat chat long. Khoang cach ngan nhat giira
hai dinh song 1a 4 cm. Hai diém M va N thudc mit chét long ma phan tir chat long tai do dao dong cung pha véi phan tir chat Iong tai
0. Khong ké phan tir chét long tai O. S6 phan tir chit long dao dong cung pha véi phan tu chét 1ong tai O trén doan OM 1a 6, trén
doan ON 1a 4 va trén doan MN 1a 3. Khoang cdch MN 16n nhét c6 gia tri gn gi tri nio nhit sau day?

A. 40 cm. B. 26 cm. C.21cm. D. 19

(Sé GD Vinh Phic — 2016)
Huwoéng ddn
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* Budgc song: A =4 cm.

* MN,, =JOM?>—ON? =85 =17,9 (cm)

=> Chon D.

Vi du 8: Séng co lan truyén trén s¢i ddy, qua hai diém M va N cach nhau 150 cm va M sém pha hon N 1a /3 + kn (k nguyén). Tir M
dén N chi c6 3 diém vudng pha véi M. Biét tan s6 f= 10 Hz. Tinh toc d6 truyén séng trén day.
A. 100 cm/s. B. 800 cm/s. C. 900 cm/s. D. 80 m/s.
Huwéng ddn
. 2 1 - R A r A 5n n
Vi chi c6 3 diém vudng pha véi M nén: > <Ap< > hay

S m < ™ 0 2<k<32>k=3
2°3 2

27‘CdV 2ndf 207'C 150 T

AOQ =
? A \% \%

+3 = v=900(cm/s)= Chon C.

Vi du 9: Song truyén vai toe do 6 m/s tir diém O dén diém M nam trén trén ciing mot phuong truyén song cach nhau 3,4 m. Coi bién
d6 song khong dbi. Viét phuong trinh song tai M, biét phuong trinh song tai diém O 1a u = 5cos(5nt + /6) (cm).

A. Uy = 5cos(5xt —177/6) (cm). B. uy = 5cos(5xnt — 8n/3) (cm).
C. uy = 5cos(bnt + 4n/3) (cm). D. uy = 5cos(bxnt — 2x/3) (cm).
Huwéng ddn

Dao ddng tai M tré pha hon dao dong tai O 1a : A = an = ZTCd md Sn 34 177:
A VT v 6 6

=u _5cos(10nt+g—l7?nj SCOS[lOnt—%thCm = Chon B.

Vi du 10: Tao séng ngang trén mot day dan hoi Ox. Mot diém M cachAguénphat séng O mot khoang d = 50 cm ¢6 phuong trinh dao
d6ng uy = 2¢0s0,5x(t — 1/20) (cm), tbe d6 truyén séng trén day 1a 10/m/s. Phuong trinh dao dong cia ngudn O 1a

A. u=2c0s0,5x(t — 0,1) (cm). B. u = 2co0s0,5xnt (cm).
C. u=2sin0,5x(t — 0,1) (cm) D. u = 2sin0,5x(t¢+1/20) (cm)x
Hwéng dan

Dao dong tai O sém pha hon dao dong tai M 1a :
Aq):@:@:w_dzo,Sn.O,S _T
A v v 10 40
=u= ZCOS[Et —£+£) = Zcosn—t(cm) = ChonB’
2 40 40 2
Vi du 11: Séng truyén véi téc do 5 mi§ gitra haidiém O va M ndm trén cing mot phuong truyén song. Biét phwong trinh song tai O 1a

u = 5cos(5xt — n/6) (cm) va phuong trinhisong tai diém M 1a uy = 5.cos(5at + n/3) (cm). Xéac dinh khoang cach OM va cho biét chiéu
truyén song.

A. truyén tr O dén M, OM = 0,5m. B. truyén tir M ¢én O, OM =0, 5 m.
C. truyén tir O dén MyOM\= 0,25 m. D. truyén tir M dén O, OM = 0,25 m.
Huong déan
Dao dong tai M sén1 hon tai 014 Ag =1/ 2 nén song truyén tir M dén O va
=28 L2819 4 0,5(m)= Chon B.
V. 2 5

Vi du 12: Mét séng co hoc lan truyén doc theo mot duong thing voi bién do khong dbi, phwong trinh séng tai nguon O 1a u =
Acos2at/T (cm). Mot diém M cach nguon O bang 7/6 bude song & thoi diém t = 1,5T ¢6 1i 6 —3 (cm). Bién d¢ song A 1a

A. 6°(cm). B. 5 (cm). C. 4 (cm). D. 3s(cm).
Huwéng dén
2nd _7Tn
Dao dong tai M tré pha hon dao dong tai O la: Ap = > "3

2nt Tn 2n n
=u _Acos(?—?j = Uysn = Acos( = 1, 5T—?J =-3(cm)

= A=6(cm)= Chon A.

Ch y: Néu bai toan yéu cau tim li d6 tai diém M & thoi diém ty nao do thi ta phai kiém tra xem song da truyén t6i hay chua Néu t,
< d/v thi séng chua dén nén uy, = 0, nguoc lai thi song di truyén dén va ta viét phuong trinh li d6 roi thay t = t,.
Vi du 13: M6t ngudn song O trén mit nuée dao dong véi phuong trinh Uy = 5c0s(2xt + 7/4) (cm) (t do bang gidy). Tc do truyén song
trén mat nudc 10 cm/s, coi bién d0 song truyén di khong ddi. Tai cac thoi diémt= 19svat=2,5s diém M trén mat nudce cach ngu@)n
20 cm ¢6 1i d6 1a bao nhiéu?
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Huwoéng ddn
N A SR A 4 £ d 20
Thoi gian can thiet song truyén tir O den M: At=—= - 2(s)
%
* Khi t = 1,9 s thi song chua truyén dén M nén uy = 0.
* Khi t = 2,5 s thi song da truyén dén roi, dé tim li d6 ta viét phuong trinh song tai M: uy, = 5cos(2n(t — 2) + n/4) (cm). Thay t =

2,5 s ta tinh ra: Uy = 5c08(2m(2,5 — 2) + n/4) = —2,5+/2 (cm)

Chu y: Khi cho biét phuong trinh séng u = acos((ot +2—;Xj = 23 = % =V
n
o

Tdc @6 truyén song = (Hé s6 cua t) / (Hé sé cua x)
Vi du 14: (CD - 2008). Séng co truyén trong mot moi trudng doc theo truc Ox véi phuong trinh U =€0s(20t —4x) (cm)xtinh bang
mét, t tinh bang gidy). Van toc truyén song nay trong méi truong trén bang:
A.5m/s B. 50 cm/s C. 40cm/s D. 4 m/s.
Huwoéng ddn

Hesocuat 20 _

Téc @6 truyén song = ==—=5(m/s)= Chon A.
Hesocuax 4

Chu y: Néu phuong trinh dao déng tai nguén U= ACOS(O)'{ +B) thi phuong trinh séng tai M cac O mét khoang x la:
u= Acos(mt+[3—%xj
1) Van tdc dao dong cua phan tir vat chit tai diém M 1a dao ham cua 1i d6 theo t:
u=u, = —mAsin(mt = B—Z—;x)
2) Hé s6 goc cua tiép tuyén von dudng sin tai diém M 1a dao ham li do theolx:
tana =u, =%Asin(mt+ﬁ—%xj

Vi du 15: Séng ngang truyén trén truc Ox véi tbe do 10 (m/s) theo hudng tir diém O dén diém M ndm trén ciing mot phuong truyén
song cach nhau 0,57 (m). Coi bién do song khong doi. Biét phuongitrinh séng tai diém O: u = 0,025¢cos(10t + 7/6) (m) (t do bang
gidy). Tinh van tdc dao dong cia phan tir méi truong tai M g4diém t =0,05(s). Tinh hé s6 goc tiép tuyén tai diém M o thoi diém t =
0,0257 (s).
Huwong ddn
o 2n
Budc song: A =VT = V.; =2n(m)

Phuong trinh séng U = 2,5005(10t+g—2—;xj = 2,5cos(10t+g—xj(cm)

* \V/an toc dao dong v =u, =-10.0,025.sin (10t +g—xj(m /s) thay t=0,05x(s)
va X =0,51(m): v:—10.0,0255in(10.0,05n+g—o,Snj(m/s)=—%(m/s)
He s6 goc leba/ tidpy tuyél tai  M: tana:u'x:1.0,0255in(10t+g—xj(rad), thay t=0,05n(s) va

X= 0,57‘C(m) ; fan o =10, 025sin (10.0, 025n+g—0,5nj ~6,47.10°

Vi dia, 15° Song ngang lan truyén doc theo soi day dan hdi ciang ngang doc theo truc Ox. Tdc do truyén song bang 1 m/s. Biém M trén
soi day 6. thoi diém't dao dong theo phuong trinh uy = 0,02c0s(100nt — 7/6) (m) (t tinh bang s). Hé sé goc cua tiép tuyén tai M & thoi
diém t =10,005 (s) x4p xi bang
A.+5,44 B. 1,57. C.575 D.-5,44
Huwong dén

Budc song A =vT = VE =0,02(m)
®

Phuong trinh song u = 0,02cos (1007& - Z%Xj =0,02cos (lOOnt —100nx)(m)

* Hé s goc cia tiép tuyén tai M: tan o = u, =100r.0,02sin (100nt —1007x )(rad)
Thay t=0,005(s) va 1007x = 7/ 6(m)

tan o =1007.0,02sin (10011.0, 005—%) ~5,44(rad)= Chon A.
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2. Li d9 va vén téc dao ddng tai cac diém & cac thoi diém
a. Li 9 van tdc tai cing 1 diém & 2 thoi diém

Cich 1: Viét phuong trinh li d6 vé dang u=Acoset va v =u'=—mAsin ot
> 0:lidoduong

u=Acosot, =u, .
<0:lidoam

= ol =a
>0:dangtang

V=U'=-oAsinet, =V, .
< 0:danggiam

Uy oy = ACOSO(1, +At) = Acos[et, +wAt] =7

Vi oa = —OASINo(t, +At) = —oAsin [of, +oAt]

Cach 2: Dung vong tron luong giac

* Xac dinh vi tri dau trén vong tron (xac dinh (¢ ) va chon mdc thoi gian & trang thai nay.

* Xac dinh pha dao dong & thoi diém tiép theo ® = wAt+¢ .

* Li d6 va van toc dao dong lac nay: u=Acos® va v=—-wAsin®
Vi du 1: Mdt song co hoc dwoc truyén theo phuong Ox vé6i bién do khong ddi 2 cm va tan sb goc  (rad/s). Tai thoi diém t, diém M
¢6 1i 6 am va dang chuyén dong theo chiéu dwong véi toe d6 m (cmy/s) thi li d6 tai diém M sau thoi diéni't; métikhoang 1/6 (s) 1a

A.—2cm. B.-1cm. C.2cm. D.1lcm.

Huwong dan
Kinh nghiém: Bai toan cho v, thi nén lam theo cach 1:
{u=2008nt1=u1<0 _Tn

. ) =t =
v=u'=-2znsinnt, =7

u, ,, =2c0sT tl+1 = 2cos| nt, + = =-1(cm)= Chon B
(4] 6 i 6
Vi du 2: M6t song co hoc dwoc truyén theo phuong Ox véi bién d6 khong doi, Phuorig trinh dao dong tai ngudn O c¢6 dang u =
4.cos(nt/6 + m/2) (mm) (t do bing gidy). Tai thoi diém t; 1i do cua diéfM O 14 24/3 mm va dang gidm. Tinh van téc dao dong tai diém
O sau thoi diém d6 mot khoang 3 ().

A. —m/3 cm/s. B. —n/\E cm/s C. n/\ﬁ cm/s D. /3 cm/s.

Huwéng dan
Kinh nghiém: Bai toan cho X; va xu huéng dang tang\(v; > 0) hode/dang giam (v; < 0) thi nén lam theo céch 2.
Cich 1: Viét lai phuong trinh i d van téc:

u= 4cosn—t(cm) V= u'=—4.Esinn—t(cm/s)
6 6 6

u= 4003%t =23

t 6 6
u':—4.£sinn—<0
6 6

t+3
(3 :—4.gsin il 6+ )=—2§sin %t+g =-n//3(cm/s)= ChonB

L
/6

u

Cach 2: Chop trang, thai tai thoi diém t; 1a trang thii ban dau
=oe=n/6

Phadao dong &ithsi diém tidp theo: @ = wAt+¢ = g.3+g =

oo|’§’

27

Van téc dao dong lic nay: v =—-wAsin® = “Tasint-— (cm/s)

o
3
Chu y:

1) Hai diém cung pha t, —t, =nT thi u, =u,;v, =V,

o T uZ +ul = A?
2) Hai thoi diém nguoc pha: t, —t, =(2n+1)— thi:
4 (vol =leoufivi] =lou,|
Néu n chin thi: v, =—wu,;V, =oU,

Néu n ¢ thi: v, = wu,;V, =—ou,
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Vi du 3: Mot song co hoc dugc truyén theo phuong Ox véi bién do khong dbi. Phuong trinh dao dong tai ngudn O co dang u =
6sinnt/3 (cm) (t do bang gidy). Tai thoi diém t, i d6 cua diém O 1a 3 cm. Van téc dao dong tai O sau thoi diém do 1,5 (s) 1a
A. —m/3cm/s. B. —m cm/s. C.mcm/s. D. /3 cm/s
Huwoéng ddn

T == 6(3):>E=L5(s):t2 -t =(2.0+1)% (n= 0 chin)

=V, =-ou, :—g.3z—n(cm/s): Chon B

B. Li d9 va vén tdc tai hai diém
u,, =acos ot
* Li d6 & cing mot thoi diém 2nd
u, =acos| ot——

(gia str song truyén tir M dén N va MN = d)
v, =U,, =-masin ot

* Van toc dao dong & ciing mot thoi diém: , ) d
Vy = Uy =—masin| ot ———

{UM =acosmt

vy = U, =—oasinot

* Li d6 va van téc dao dong & cung 1 thoi diém { |y = acos[mt _2_7“’)
A

. . 2md
Vy = Uy =—masin| ot ———
X
u,, =acosot
vy, = U,, =-0asin ot
* Li d0 va van toc dao dong o 2 thoi diem: < |y, = acos(@t " @)
P

, ) ( , 27'cdj
U= —masinpot' ———
A

Vi

Vi du 1: Séng truyén dén diém M rdi dén diém N céch n6 15 em¢'Biét bién do song khong dbi 2\/5 cm va budce song 45cm. Néu tai
thoi diém nao do M ¢6 1i @ /3 cm thi 1ido tai N'eGithé la:
A. —\ﬁcm. B. —2\/§cm. C. 2\/§cm. D. —Icm.
Huwoéng dén:
T
Uy, = 28 cosot = +3cm = ot =+ =
2nd  2m15 2n " 3
A= s T 2n
Uy = Zﬁcos(&t —?j =-24/3(cm)U+/3(cm)
+7/3
= Chon B
Vi du 2: Mot ngudn song €0 tai/A co phuong trinh u = 6cos20mt cm. Toc do truyén song 80 cmi/s, tai thoi diém t li do cua song tai A
1a 3 cm/vayvan tbc dao. dong €6 do 16n dang ting, khi d6 mot phan tir song tai B cach A 1 2 cm ¢6 li o

A. 3\/5 cm. B. 2«/5 cm. C. —2\/5 cm. D. —3\/5 cm.
Huwong dén

Dao d@éng tai A'sém pha hon dao dong tai B: Ae = % = 2nfd = g
\'

up=3(cm)

U, =605 20mt —2 ", 20zt = =
= Chon A.

/3 2
Vi du 3: Ngudn song & O dao dong véi tan sé 10 Hz, dao dong truyén di vai van téc 0,4 m/s trén phuong Oy. Trén phuong nay c6 2
diém P va Q theo thir ty d6 PQ = 15 cm. Cho bién do A = 4 cm va bién d6 khong thay ddi khi song truyén. Néu tai thoi diém nao d6 P
¢6 1i d6 3 cm thi van téc dao dong tai Q 1a
A. +60mcm/s. B. —60x cm/s. C. +20m cm/s. D. —20% cm/s.
Huwoéng ddn

Ug = GCOS(@I—EJ =339cm

GV. Nguyén Mgnh Truong — DD: 0978.013.019 25 Website: thaytruong.vn



1) Hai thoi diém vudng pha (thoi diém t, pha I6n hon pha ty) : t,—t, = (2n +1) 2 thi

u? +uj =A? |Khin=0,2...(chan): {VZ N
Vv, =ou,
IV, | = |ou,| V. — ou
B . 2= 1
V.| =|ou,| |Khin :1,3..(Ie).{vl —ou,
2) Hai diém vudng pha: séng truyén tir M dén N (diém M pha 16n hon pha diém N)
A =u? +u? |Khik = 0,2...(chan)thi{vM -
Vv, =ou,
Ma MN = (2k+1) [V | = |ouy|
_ Khik =1,3...(le)thi] ™~
|VM|_|(DUN| T vV, = —oU,,

Vi du 4: M6t séng co hoc lan truyén theo phuong X ¢ budc séng A, tan s6 f va c6 bién d¢ 1a A khong dbi khi truyen dinSong truyén
qua diém M rdi dén diém N va hai diém cach nhau 70/3. Vao mot thoi diém nao dé van tc dao dong cua M71a 2xfA thi tde’ do dao
dong tai N la

A. fA. B. nfA/2. C. nfA/4. D. 2=fA.

Huwoéng ddn
u, =Acosot
Ap = 2nd _14z = 141
A 3 Uy :Acos[mt—Tj

vy, = Uy, =—0Asinot = 27'th=coA:>o)t=3?Tc
=

3n 1471} _%:_an

. . 14
vV, =Uy =—0Asin ot——~ |=— Asm(
3 2 3 2
= Chon A.
Vi du 5: M6t song co lan truyén tir M dén N véi bude song 8 cm, bién do 4 cm, tan‘'sé 2 Hz, khoang cach MN = 2 cm. Tai thoi diém t
phan tir vat chat tai M c6 li d6 2 cm va dang tang thi phan tir vat chattai N c6

A.lidd 24/3 cm va dang giam. B. li 402 ¢m va dang'giam.
C.lido 2\/§ cm va dang tang. D.4ido —2\/5 enl va dang tang.
Huwéng ddn
o=2nf =4n(rad/s);— 2rd _2n2 _n
8 2
u, =acosot=2=cosot =0,5 n
. . =S ot==—
Vy = Uy =-masinot >0 3

Uy :acos(mt—%j 4co s(—g——j:—Z\/_(cm)

- . 2nd \ T T
Vy =Uy =-masin|ét——— |=-wasin| ————=|>0
A 3 2

Vi du 6: Mot song co hinh'sin lan truyéh'véi bude song 12 cm véi tan sé 10 Hz véi bién do 2 cm truyén di khong doi, tir M dén N
cach nhau 3 cm.Paithoi diémdt/diém M co 1i o 1 cm va dang giam. Sau thoi diém d6 1/6 chu ky diém N ¢6 toc do 1a
A.20m em/s. B. 103 cm/s C.0. D. 10 cm/s.
Huwéng dén

A@ 2_7rd=§;m=2nf =20(rad/s)

_ = 20mt =2
v =—40msin20nt <0 3

Uy = Zcos(ZOnt '—Ej
2

=
vy =Uy = —40nsin(20pt —gj = —40nsin(20n(t +%)—gj =—-20m(cm/s)

= Chon A.

{ =2¢0s20nt =1
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3. Khoing cach cue dai cue tiéu giira hai diém trén phwong truyén séng.

E \\,)/ > u, T 0,0,

Déi véi truong hop song ngang thi khoang cach giira hai diém MN:
2
t)min = (0102) +(0)

£ =\(0,0, ) + (A, )
Véi Au=u, —u,; O; va O, lan lugt 1a vi tri cdn bang ciia M va N.
Déi vai truong hop song doc thi khoang cach giira hai diém MN:
i =0,0, —Au, (khiAu, <0,0,)
(=0,0, +Au= me =0(khiAu,,, >0,0,) Véi Au=u,—u,
Lo = 0,0, +AU_

Vidu 1: M va N 1a hai diém trén‘ mdt mat nuée phang ling cach nhau 1 khoang 20 cm. Tai 1 diém O trén duong thing MN va nam
ngoai doan MN, ngudi ta dat nguon dao dong theo phuong vudng goc vai mat nude véi phuong'trinh u = 5e0s ot cm, tao ra séng trén

M3t nude v6i bude song A = 15 cm. Khoang cach xa nhit va gan nhét giita 2 phan tir moi trirong tai M va N khi c6 song truyén qua la
bao nhiéu?

2

0=4/(0,0,)" +(au)’ =

Huwoéng dédn
Khoang cach cuc tiéu gita M va N la:

in =MN =20(cm) 4
Gia sir song truyén qua M roi dén N thi u,
dao dong tai M sém pha hon dao dong tai N:
Ag=27MN /2 =87/ 3. u, 4 0,0,
0, o,

Chon lai gdc thoi gain dé phuong trinh dao dong tai M 1a:

u, =5cosmtcm thi phuong trinh dao dong tai N la”U, = 5COS(03t —8n/ 3) cm

Do léch pha cua hai phan tir tai M va N:

Au =u, —u, =5c0s(At—8r/3)-5cos ot = 5\8C0s(mt —5n/6)cm = Au,, =53cm
Khoang cach xa nhit gitra hai phan tir tai M va N:

£ = (0,0, +(AU, ) :,fzo2 +(5v3) =519 (cm)

Vi du 2: Song doc lan truyén trofig.mot méi trudng véi bude séng 15 cm véi bién do khong déi A = 53 cm. Goi M va N 1a hai diém
cing nam trén mot phuong truyén séng ma khi chua cé song truyén dén lan luot cach ngudn cac khoang 20 cm va 30 cm. Khoang
cach xa nhit va gdn nhit gi@2 phan tir moi truong tai M va N khi c6 song truyén qua 13 bao nhiéu?
Huwong dén
Gia str song truyén qua M roi dén N thi dao dong tai M sém pha hon dao dong tai N:
Ap £2rtMNIXN= 471/ 3.

Chon laingdc thoi gian dé phuong trinh dao dong tai M la: u, = S«ECOS ot cm thi phuong trinh dao dong tai N la:
u, =53 cos(wts 41/3) cm.
Do léeh 1i o cira hai phan tir tai M va tai N:
Au = Uy 20, = 5+/3cos (ot —4n/3)—5+/3cos ot =15c0s(wt +51/6)cm
= AU, =15cm > MN =10cm
Khoang cach xa nhat va gin nhat gitra hai phan tir tai M va N:
1 =MN+AU_ =10+15=25(cm)
ﬂmin = 0
BAI TAP TU LUYEN
PHAN 1
Bai 1: M6t song co tﬁn 6 500 Hz c6 toc do lan truyén 360 m/s. Hai diém gan nhau nhat hén phuong huyén song phai cach nhau mot
khoang 14 bao nhiéu dé giita chung c6 d6 léch pha bang m/3 rad.
A.0,6m. B.2m. C.0,23m. D. 0,12 m.
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Bai 2: Mot ngudn song dao dong tai O theo phuong trinh u = 3cosot; trong d6 u tinh bang cm, t tinh bing gidy. Khoang cach giita hai
diém gan nhau nht trén ciing mot phwong truyén song dao dong léch pha nhau 1,57 (rad) 1a 75 cm. Tim budc song.

A.1lcm. B.2,5m. C. 10m. D.1m.
Bai 3: Mot song ngang truyén doc theo soi diy véi tin sb 10 Hz, hai diém trén ddy cach nhau 50 cm dao dong véi do léch pha 5m/3.
Tdc @6 truyén séng hén day bang

A. 6m/s. B.3mifs. C. 10m/s. D. 5mis.
Bai 4: Mot song am c6 tan sb 500Hz, ¢ téc do lan truyén 360 m/s. Hoi hai diém gan nhau nhat trén cing mot phuong truyén séng
céch nhau bao nhiéu dé dao dong ctia chung c¢6 d6 léch pha l1a 2r/3?

A. 0,623 m. B. 0,233 m. C.0,24 m. D. 60 m.
Bai 5: Mot ngudn O dao dong véi tan sb f = 25 Hz tao ra song trén mit nudc. Biét khoang cach ngén nhét giita 2 diém dao dong léch
pha nhau nhau 7/2 nam trén cing mot phuong truyén séng 1a 2,5 cm. Tdc d6 truyén séng trén mat nude bang:

A. 50cm/s. B. 25 cm/s. C.2,5mfs. D.15mifs.
Bai 6: Tai diém s trén mat nuéc yén tinh c6 ngudn dao dong diéu hoa theo phuong thing dung véi tin s6 60 Hz. Khi déthén mit nude
hinh thanh h¢ séng tron déng tam S. Tai 2 diém M, N cach nhau 8 cm trén dudng di qua S luén dao dong ciing pha'voi nhauBiét
rang van toc truyén séng nam trong khoang tir 60 cm/s dén 80 cm/s. Toc do truyén song trén mit nude 1a

A. 68,57 cm/s. B. 65,8 cm/s. C. 80cm/s. D. 75 cm/s.
Bai 7: Mot soi day dan hdi, manh, rit dai, co ddu O dao dong véi tan sb thay déi dugc trong khoang tir 40 Hz dén'53 Hz, theo phuong
vuong goc véi soi dy. song tao thanh lan truyén trén day voi tée do khong doi 5 m/s. Tinh tan s6 dé diém Migéeh,O mot khoang bang
20 cm lu6n dao dong cung pha véi O?

A. 50 Hz. B. 40 Hz. C. 45 Hz. D. 52Hz.
Bai 8: & mot dau thanh thép dan hoi dao dong véi tan so f thoa min diéu kién 40 Hz < f < 50 HZ, c6 gan mét mili nhon cham nhe vao
mat nuéc. Khi d6 trén mit nude hinh thanh séng tron tim O. Ngudi ta thiy 2 diém M, N héh mat nude cach nhau 5 cm trén cing mot
phuong truyén song luén dao dong nguoc pha nhau. Biét téc do truyén song hén miat nudcla 0,4 m/s. Bamsd f1a

A. 42Hz. B. 44 Hz. C. 45 Hz. D. 48Hz.
Bai 9: Mot song co hoc dugc truyén doc theo phuong Oy vai toe do 1 (m/s). Quan sat hai diém tréntfén phuong truyén song cich
nhau mot khoang 40 (cm), cho thay chiing luén luon dao dong cling pha. Tinh tan sé songpbiét rangbirdc song chi vao khoang tir 0,12
m dén 0,17 m.

A.4,5Hz. B. 8,5 Hz. C. 6,5 Hz. D.5Hz.
Bai 10: Mot day dan dan hoi c6 dau A dao dong vai tan so f theo phudng vudng goc vai day, tao ra song truyen trén day voi toe do 4
m/s. Xét diém M trén day va cach A mot doan 14 cm, ngudi ta thiy M ludn dae dong nguoc pha vai A. Biét tan sb f co gia tri trong
khoang tir 98 Hz dén 102 Hz. Budc séng cua song do 1a:

A.2cm. B.3cm. C.4cm. D.5cm.
Bai 11: M6t song co hoc lan truyén trén soi ddy dan hoirat dai véirtde do 40 (cm/s). Hai diém A va B trén day cach nhau mot doan
120 (cm), ludn luén dao dong léch pha nhau 1a Ag =(h + 0,5)n (voin 1a s6 nguyén). Tinh chu ki dao dong séng, biét n6 nam trong
khoang tir 3s dén 10 s.

A. 4s. B.3,5s. C.6s. D.7s.
Bai 12: Mot mii nhon S cham nhe vao mét.ntéc dae @ong diéu hoa véi tin s6 20 Hz. Thiy rang hai diém A va B trén mit nudc clng
nam trén phuong truyén séng cach nhau/métkhoang 10"cm ludn luon dao dong ngugc pha nhau. Biét toc do truyén song chi vao
khoang tir 0,6 m/s dén 1 m/s. Toc do truyén songla

A. 0,6 m/s. B. 0,7 m/s. C. 0,8 m/s. D. 0,9 m/s.
Bai 13: Mot miii nhon S cham pHe vao mit nu6e dao dong diéu hoa véi tin s6 40 Hz. Thiy hai diém A, B niam trén mét nudc cing
nam trén phuong truyén song ¢ach nhawimot khoang 20 cm luon dao dong ngugc pha nhau. Biét toc d¢ truyén song nam trong khoang
tir 3 m/s dén 5 m/s. Toc dodruyén song 1a

A.35m/s. B/4,2m/s. C.3,2mfs. D. 5mis.
Bai 14: Dao dong tai ngu{‘)n cua mot song co la dao dong diéu hoa véi tan s6 50 Hz. Hai diém M, N trén phuong truyén song cach
nhau 18 .cm luén.dao dongngugC pha nhau. Biét toc do truyén song nam trong khoang 3 m/s dén 5 m/s. Toc do d6 bang

A. 5mis. B4,25 m/s. C. 3,6 m/s. D. 3,2 m/s.
Bai 15: Mot 8gi day dan héi rt dai c6 dau O dao dong diéu hoa voi phwong trinh u = 10cos2zft (mm). Tdc do truyén séng trén day la
4 mls, Xét dicmN trén/day cach O 28 cm, diém nay dao dong léch pha véi O 1a Ag = (2k+)n/2 (k 1a s6 nguyén). Biét tan s6 f co gia
tri tir 23yHz dén 26 Hz. Budc song ctia song do 1a

A. 8cm: B. 20 cm. C.32cm. D. 16 cm.
Bai 16: Mot séng co hoc lan truyén trén day dan hoi rat dai. Hai diém M va A trén ddy cach nhau mot doan 28 cm, dao dong léch pha
mot goc Ag = (k + 0,5)m véi k 14 sb nguyén. Biét budc song co gia tri trong khoang tir 15 cm dén 18 cm. Tinh budc song A.

A.15cm. B. 16 cm. C. 18cm. D. 16,5 cm.
Bai 17: Trong hién tugng truyén séng co véi toe do truyén song 1a 80 cm/s, tan s6 dao dong co gia tri tir 10 Hz dén 11,5 Hz. Hai diém
trén phuong truyén séng cach nhau 25 cm ludn dao dong vudng pha. Budc song 1a

A.8cm. B. 6,67 cm. C. 7,69 cm. D.7,25cm.
Bai 18: Mot song co lan truyén trong mot moi truong vai te do 120 cm/s, tan s6 cia song thay doi tir 10 Hz dén 15 Hz. Hai diém
cach nhau 12,5 cm luén dao dong vuong pha. Budc song ciia song co do 1a

A.10,5cm. B. 12 cm. C. 10cm. D.8cm.
Bai 19: Mot song co hoc ¢6 chu ki 4 s lan truyén trén soi ddy dan hdi rat dai voi tbe d6 40 cmy/s. Hai diém O va M trén ddy cach nhau
mot doan 450 cm. Tir O dén M c6 bao nhiéu diém dao dong cting pha véi dao dong tai O?

A. 4. B. 3. C.6. D. 2.
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Bai 20: séng co ¢ tin s6 100 Hz lan truyén trén mot soi day dan hoi rat dai vé6i tc do 1a 4 m/s. Hai diém O va M trén day cach nhau
14 cm. Tir O dén M ¢6 bao nhiéu diém dao dong nguoc pha véi dao dong tai O?

A 2. B.3. C. 4. D. 5.
Bai 21: Mot ngudn O phét séng co co tin s6 10 Hz truyén trén mat nude theo dwong thang véi tbe do 60 cm/s. Goi M va N 1a diém
trén phuong truyén séng cach O 1an lugt 20 cm va 45 cm. Trén doan MN ¢6 bao nhiéu diém dao dong léch pha véi ngudn O goc n/3 +
2kn (k 1a s6 nguyén).

A. 2. B. 3. C. 4. D. 5.
Bai 22: Mot ngudn O phét song co dao dong theo phwong hinh ug = 2cos(20nt + 7/3) (trong d6 u do bang don vi mm, t tinh bang s).

Séng truyén theo duong thang Ox véi tée do 1 m/s. M 1a mot diém trén dudng truyén, cach O mot doan bang 42,5 cm. Trong

khoang tir O dén M c6 bao nhiéu diém dao dong léch pha /6 + kn (k nguyén) véi nguon.

A.9. B. 5. C. 4. D. 8.
Bai 23: Mot song co lan truyén trén mot duong thang tir diém O dén diém M cach O mot doan d. Biét tan s6 f, budc song Awva bién do
a cua song khong doi trong qua trinh song truyén. Néu phuong trinh dao dong cia phan tir vat chit tai diém O c6 dang Uy = asin2nft
thi phuong trinh dao dong cua phan tir vat chét tai M 1a

A. up(t) = asin2r(ft + d/A.). B. up(t) = asin2zn(ft — d/A).

C. up(t) = asinz(ft — d/A). D. Up(t) = asina(ft — d/A).
Bai 24: song truyén véi toe do 10 m/s tir diém O dén diém M nam trén cung mot phuong truyén séng cach nhaw 0,5m. Coi bién do
song khong doi. Viét phuong trinh séng tai M, biét phuong trinh séng tai diém O: u = 5cos(10xt + 7/6) (€m).

A. Uy = 5cos(10xt + 57/3) (cm). B. uy = 5cos(10mt — 7/3) (cm).

C. uy = 5cos(10xt — 7/6) (cm). D. uy = 5cos(10xt — w /9) (cm).
Bai 25: song truyén véi toc do 6 m/s tir diém O dén diém M nam trén ciing mot phuong truyén song cach,nhau 0,5 m. Coi bién d¢
song khong doi. Viét phuong trinh song tai O, biét phuong trinh séng tai diém M: Uy = 5.ce8(6mt+7/6) (cm).

A. u=5.cos(6nt + /4) (cm). B. u=5.cos(6mt — n/3) (cm).

C. u=5.cos(6mt — 1/6) (cm). D. u=5.cos(6nt + 27/3) (cm).
Bai 26: song truyén qua diém M rdi dén diém N cach nhau 0,4 m nam trén cling@mét phuong truyén séng vai bude séong 1,2 m. Coi
bién do song khong doi. Viét phuong trinh song tai N, biét phuong trinh song tai diém M: .= 2cos@ft — /2) (cm).

A. uy = 2cos(2nt + 57/3) (cm). B. uy = 2cos(2xnt — 7/6)/(cm):

C. uy = 2cos(2nt — 7/6) (cm). D. uy = 2cos(2nt —m/9). (cm).
Bai 27: Mot song co hoc lan truyén trong khong gian, M va N 1a Mai diém trén cling mot phuong tmyén song cach nhau 25 cm.
Phuong trinh song tai hai diém M, N lan luot 13: uy = 3sinat (cm) ¥a uy = 3cs(xt + 7/4) (cm) (t tinh bang gidy). Phat biéu nao sau
day la ding ?

A. song truyén tir M dén N voi téc d6 1 m/s.  jB. song tdyenitir N dén'M voi toe do 1 ms.

C. song tuyén tir N dén M vai toe d6 1/3 m/s. D. song tuyén te M dén N véi toe do 1/3 mis.
Bai 28: song truyén qua diém O rdi dén diém M nam trén eling mot phuong truyén song, cach nhau 12 cm. Biét khit=0 phan tir
vat chat tai O di qua vi tri can bang theo chiéu duong va phureng.trinh dao dong tai diém M 1a uy, = 5cos(5nt —177/30)(cm). Tinh budc
song va toc do truyén song.

A Lr=24mvav=06m/s. B.A=3,66m vav=9ms.

A.A=9mvav=3,6m/s. A.A=36mvav=4,5m/s.
Bai 29: Mot song co hoc lan truyén do€ theo mét duong thang véi bién do khong doi, phuong trinh séng tai ngudn O 1 u = Acosot.
Mot diém M cach ngudn O bing 1/6 bude song & thdi diém t = /o c¢6 ly dd —2 (cm). Bién d6 song A 1a

A 4/\E(cm). B. 2 (Cm). C. 2 (cm). D. 4 (cm).
Bai 30: Mot song co hoc lan truyén doe theo mot dudng thang vai bién do song khong dbi co phuong trinh song tai ngudn O 1a: u =
A.cos(ot — n/2) (cm). Méf diéim M cach ngudn O bing 1/3 budc song, & thoi didm t = /e ¢6 ly d6 /3 (cm). Bién do séng A la

A. 2 (cm). B. 243 (cm). C. 4 (cm). D. \3 (cm).
Bai 31: Mot séng.co hoc lan trdyen doc theo mot duong thang véi bién do song khong doi co phuong trinh song tai ngudn O 1a: u =
A.cos(ot=m/2) (cm). Mot diém M cach nguon O bang 1/6 budc song, & thoi diém t = 0,51/ c6 ly do 3 (cm). Bién do A la

A. 2(cm) B. 2J/3 (cm). C. 4 (cm). D. /3 (cm).
Bai 32 Mot songleo.hoc lan truyén trong mot moi truong tir ngudn O véi bién do truyén di khong doi. & thoi diém t = 0, diém O di
qua Vi trixcan bang theo chiéu duong. Mot diém M cach nguon mot khoang bang 1/6 budce song 6 li do 2 cm & thoi diém bang 1/4
chu ky. Biémdd song 1a

A4/ \ﬁ cm B.4cm. C.5cm. D.6cm.
Bai 33: song lan truyén tir ngudn O doc theo mot dudng thing véi bién do khong ddi. ¢ thoi diém t = 0, diém O di qua vi tri can bang
theo chiéu duong. Mot diém cach nguon mot khoang bang 1/4 budc song 6 1i d6 5 cm & thoi diém 1/2 chu ki. Bién d6 cua song 1a

A. 10 cm. B.5 \/5 cm. C.5 \/?:cm. D.5cm.
Bai 34: Tai thoi diém t =0, dau O cia mot soi ddy dan hoi ndm ngang bt dao dong diéu hoa theo chiéu duong véi bién do 3 cm Vi
tin s6 2 Hz. sau 2 s song truyén dwoc 2 m. Li d6 cua diém M trén day cach O doan 2,5 m tai thoi diém 2 s 1a

A. Xy = l,5cm. B. xv =0. C. Xy =3cm. D. Xy =-3cm.
Bai 35: Dau O ciia mot soi day cao su rat dai bt diu dao dong tai thoi diém t = O theo phwong trinh u = 4sin20xt cm. Coi bién d
song khong dbi, toe do truyén song 0,8 m/s. Li d6 ciia mot diém M hén diy cach O mot doan 25 cm tai thoi diém t = 0,25 s bang

A. Xy :Z\Ecm. B. xy = 0. C.xy=-2 ﬁcm. D. xp =2cm.
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Bai 36: Dau O cua mot soi day dan hdi nim ngang dao dong didu hoa: u = 3cos4nt (cm) (t do béng s). sau 2s séng truyén dwoc 2 m.
Li do ciia diém M trén day cach O doan 2,5 m tai thoi diém 2 s 1a:

A. =3 cm. B. 0. C.15cm. D.3cm.
Bai 37: Mot ngudn séng O trén mit nudc bit dau dao dong tir thoi diém t = 0 véi phuong trinh ug = 2cos(4nt + 1/2) (cm) (t do bang
gidy). Toc do truyén séng trén mat nude 20 cm/s, coi bién do song truyén di khong doi. Tai thoi diém t = 7/3 s, diém M trén mat nude
céch ngudn 50 cm ¢6 1i d6 1a

A — ﬁcm. B.1cm. C.0. D. \E cm.
Bai 38: (CD—2010) Mot song co truyén trong mot mi truong doc theo truc Ox véi phwong trinh u = 5cos(6nt — 7x) (cm) (x tinh bang
mét, t tinh bang gidy). Tc do truyén song bang

A. 1/6 mis. B. 3 m/s. C.6mfs. D. 1/3 m/s.
Bai 39: (CD—2009) Mot song truyén theo truc Ox véi phuong trinh u = acos(4nt — 0,027x) (u va x tinh bang cm, t tinh bang giy).
Tbc @6 truyén cua song nay 1a

A. 100 cm/s. B. 150 cm/s. C. 200 cm/s. D. 50 cm/s.
Bai 40: Mot song ngang truyén trén mot day rat dai c6 phuong hinh truyén séng 1a: u = 2cos(nt/3 — nx/12 + 1/6) (co), trong d6 x tinh
ra m, t tinh ra gidy. Hay xac dinh toc do lan truyén song.

A. v =4cmls. B. v =28mis. C.v=2mls. D.v=4m/s.
Bai 41: song truyén vai toe do 6 (m/s) tir diém O dén diém M nam trén cing mot phuong truyén séng caeli.nhau 0,5 (m). ‘Coi bién do
song khong dbi. Biét phuong trinh song tai diém M: uy = 4.cos(6nt + 1/6) (cm) (t do bang gidy). Li d6 tai O & thdidiém t = O 1a

A. +2cm. B. -2 cm. C.+2 \/§ cm. D.-2 \/§ cm.
Bai 42: Phuong trinh song truyén trén mot soi ddy thang u = 4cos(40nt — 0,57d) (mm), trongs@6 t tinh bang gidy, d tinh theo cm.
Khing dinh nao sau vé cac dai luong dic trung cua song nay 1a dung?

A. Thc @6 truyén song bang 80 cmis. B. Bién d¢ cua song la 4 cm.

C. Budc song 1a 2 cm. D. Tan s6 cuia séng bang 401 Hz.
Bai 43: song truyén vai tée do 10 m/s tir diém O dén diém M nam trén ciing mot phweng truyén@éng cach nhau 0,57 m. Coi bién do
song khong dbi. Biét phuong trinh séng tai diém O: u = 5cos(10t + n/6) (cm) (f do bang gidy)! Vanftoc dao dong cua phan tir moi
truong tai M ¢ diémt = 0,05z s 1a

A. +25 cm/s. B. —25 cms. C. +25 /3 cms. D. 225 A3 cmis.
Bai 44: Song truyén vai toe do 10 (m/s) tir diém O dén diém M nam tfén ctmgimot phuong truyén song cach nhau z (m). Coi bién do
song khong dbi. Biét phuong trinh séng tai diém O: u = 5cos(10t + n/6) (cm) (t do bang gidy). Van téc dao dong cua phan tir moi
truong tai M & diém t = 0,05z (s) 1a

A. +25 cmis. B. —25 cm/s. C. +25 cmis. D. -25+/3 cmis.
Bai 45: song ngang lan truyén doc theo soi diy dan hdieing ngangidgc theo truc Ox. Tdc do truyén song bang 1 m/s. Diém M trén
soi day ¢ thoi diém t dao dong theo phuong trinh uy,.=cos(200xt —/n/6) (cm). Hé sb goc cua tiép tuyén tai M & thoi diém t = O xap xi
bing

A. 0,64. B. 1,57. C.57,5. D. 1.
Bai 46: Mot song co hoc dugc truyén thed plittong OX Wi bién d6 khong d6i 2 cm va tan sb goc n rad/s. Tai thoi diém t; diém M co li
d6 dwong va dang chuyén dong theo chiéu dueng vai toe do m c/s thi 1i d6 tai M sau thoi diém t, mot khoang 1/6 s 1a

A.-2cm. B.-1cm. C.2cm. D.1cm.
Bai 47: Mot song co hoc dugc truyén ‘theo phuong Ox véi bién d§ khong doi. Phuong trinh dao dong tai ngudn O c6 dang u =
4.cos(nt/6 + m/2) (mm) (t do bafigigiay). Tai thoi diém t; li do cua diém O 1a 24/3 mm va dang giam. Tinh Ii d6 tai diém O sau thoi
diém @6 mot khoang 3 s.

A.—2,5mm. B.—2mm. C.2mm. D. 3 mm.
Bai 48: Mot song co hge dugc tryén theogphuong Ox véi bién do khong doi. Phuong trinh song tai M ¢6 dang u = 2.sin(at + ¢) (cm)
(t do bing gidy). Tai thoi diém f li d6 cia diém M 1a /3 cm thi li do tai diém M sau thoi diém t, mot khoang 1/6 s chi ¢6 thé 1a gia
tri nao frong cac gia tri sau

A.—2,5cm. B.-3cm. C.2cm. D.3cm.
Bai49: Mot séng co hoc duoc truyén theo phuong Ox véi bién do khong doi. Phuong trinh dao dong tai nguén O c6 dang u
12,5608t (cm) (tdosbang gidy). Tai thoi diém t; 1i d6 cua diém O 1a 10 cm. D6 16n 1i d6 tai O sau thoi diém d6 mot khoang 2,5 s 1a

A.7,5¢6m. B.3+/3 cm. C.243 cm. D.9cm
Bai 50: Mot song co hoc dugc truyén theo phuong Ox véi bién do khong doi. Phuong trinh dao dong tai nguén O c6 dang u
6sinmit/3 (cm) (t do bang gidy). Tai thoi diém t, li d6 cua diém O 1a 3 cm. D6 16n li d6 tai O sau thoi diém d6 mot khoang 1,5 s 1a

A.1,5cm. B.3+/3 cm. C.243 cm. D.3cm.
Bai 51: Mot song co hoc dugc truyén theo phuong Ox véi bién d6 khong dbi. Phuong trinh dao déng tai ngudn O c6 dang u
6sinmtt/3 (cm) (t do bang gidy). Tai thoi diém t; li d6 cua diém O 1a 3 cm. Van tdc dao dong tai O sau thoi diém d6 4,5 s 1a

A. —1/3 cm/s. B. —mcm/s. C. mcm/s. D. /3 cm/s.
Bai 52: song truyén tir O dén M, phuong hanh song tai O 1 u = 4cos(nt/2 — 7/2) (cm) (t do bang gidy). Biét & thoi diém t thi li do cua
phan tir M 13 2 cm. Li d6 tai M & thoi diém t + 6 s 1a

A. =3 cm. B.3cm. C.2cm. D.-2cm.
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Bai 53: M6t song co hoc dugc truyén tir O theo phuong y véi téc d6 40 (cm/s). Dao dong tai O ¢ phuong trinh: u = A.cos(nt/2) (cm)
(t do bang gidy). Biét li d6 dao dong tai diém M cach ngudn 1 doan d, & thoi diém to 1a 3 cm. Hiy xac dinh li d6 cia M sau thoi diém
do 6s.

A.—-2,5¢cm. B.—2cm. C.2cm. D.-3cm.
Bai 54: Nguon song 60 dao dong Vi tan s6 10 Hz, song truyén di theo phuong Oy véi bién d6 kKhong d6i 1 cm va véi toe do 0,4 mis.
Song truyén dén diém M rdi dén diém N cach n6 15 cm. Neu tai thoi diém nao d6 M ¢6 1i @6 1 cm thi 1i d6 tai N 1a

A. 0. B.2cm. C.1lcm. D.—1cm.
Bai 55: Nguon song 6 O dao dong theo phuong trinh u = A.cos(100xt — 7/2) (cm) (t do bang gidy), dao dong truyén di vai bién do
khong d6i, vai toe d6 5 m/s dén diém M cach O mot khoang 25 cm. Neu tai thoi diém nao d6 O ¢6 1i d6 5 cm thi li d6 tai M 1a bao
nhiéu?

A.—5cm. B.-2,5cm. C.+5cm. D.+25cm.
Bai 56: Mot song co hoc lan truyén theo phuong x c6 budc song A, tan sd goc o va c6 bién do 1a A khong doi khi truyén di. song
truyén qua diém M rdi dén diém N va hai diém cach nhau 53/6. Vao mot thoi diém nao d6 van toc dao dong ciia M 1a +@®A thitvan toc
dao dong tai N la

A. 0,50A. B. —0,50A. C. +oA. D. —oA.
Bai 57: Mot song co hoc c6 budc song A lan truyén trong mdi truong lién tuc tir diém M dén diém N cach hhau 70/3. Coi'bién do
song khong doi. Biét phuong trinh séng tai M ¢ dang Uy = 3cos2nt (uy tinh bing cm, t tinh bang gidy). Thoi diém tdc do dao dong
ctia phan tr M 1a 6z cm/s thi tbe do dao dong cua phan tar N 1a

A. 3m cm/s. B. 0,57 cm/s. C. 4ncm/s. D. 6 cm/s.
Bai 58: Mot song co lan truyén tir M dén N véi bude song 8 cm, bién do 4 cm, tan sb 2 Hz, khoang cach MN = 2 cm. Tai thoi diém t
phan tir vat chat tai M ¢6 li d6 2 cm va dang giam thi phan tir vat chét tai N c6

A lido 2 \/§ cm va dang giam B. 1i d6 2 cm va dang giam.

C.1ido2+/3 cmva dang tang. D.1ido —2+/3 cmva dang tang.
Bai 59: Mot song co hinh sin lan truyén véi bude song 12 cm véi tan s6 10 Hz véinbién do 2,6 truyén di khong doi, tr M dén N
cach nhau 6 cm. Tai thoi diém t diém M ¢6 1i 6 1 cm va dang tang. sau thoi diém do 1/6%¢hu ky diémd¥ c6 toec do 1a

A. 20 cm/s. B. 10 \/§ cm/s c.o. D. 10/cm/s.
Bai 60: (CD — 2014) Mot séng co truyén doc theo truc Ox véi phuong trinh u = 5e0s(8at — 0,04nx) (u va x tinh bang cm, t tinh bang
s). Tai thoi diém t = 3s, ¢ diém c6 x = 25 cm, phan tir song ¢6 1i 46 1a

A.5,0cm. B. 5,0 cm. C.25cm. D.-2,5¢cm.
Bai 61: M va N 1 hai diém trén mot mat phang ling cach nhau 1 kheang 12cm. Tai mot diém O trén duong thang MN va nam ngoai
doan MN, ngudi ta dat nguon dao dong theo phuong vudng’ géevéi mat nude véi phuong trinh u = 2, 5*\5 cos(20xt)cm tao ra song
trén mat nudc véi toe do truyén song v = 1,6m/s. Khoangieach xa nhatgiira hai phan tir méi trudng tai M va N khi c6 song truyén qua
la:

A. 13cm. B. 15,5cm. C. 19cm. D. 17cm
Bai 62: Song ngang lan truyén trong mot moi trirdng,Vvéi tan sé f = 50 Hz, téc do truyén song v = 200 cm/s va bién do khong d6i A =
2 cm. Goi A va B 1a hai diém cliing nam tréhdnot phurang touyén song ma khi chua ¢ song truyén dén lan lugt cach ngudn cac khoang
20 cm va 42 cm. Khi c6 song truyén qua,khoang cach cyc dai gitra A va B 1a bao nhiéu?

A. 26 cm. B. 22 cm. C.24cm. D.10+/5 cm
Bai 63: Song doc lan truyén trong'rmot méi truong véi tan s6 f = 50 Hz, tde do truyén song v = 200 cm/s va bién do khong doi A = 2
cm. Goi A va B 14 hai diém cung fdmyteén mot phuong truyén song ma khi chwa c6 song truyén dén lan lugt cach ngudn cac khoang
20 cm va 42 cm. Khi c6 song truyén qua khoang cach cyc dai gitra A va B 14 bao nhiéu?

A. 26 cm. B. 22 cm. C.24cm. D.10/5cm
Bai 64: Song doc lan tflyén/trong,mot méi truong véi tan sb f = 50 Hz, toe do truyén song v = 200 cm/s va bién do khong doi A = 2
cm. Goi A va B 14 hai diém cung nam trén mot phuong truyén song ma khi chwa c6 song truyén dén lan luot cach ngudn cac khoang
20 cm ya42 coaf Khilco songifruyén qua khoang cach cuyc tiéu giita A va B 1a bao nhiéu?

A."18cm: B. 22cm. C. 24 cm. D. cm
Bai 65: Nguon'song & O dao dong véi tan s6 10 Hz , dao dong truyén di véi van tée 0,4 m/s trén phuong Oy. Trén phuong nay co 2
diém Pfva Q theo thipty d6 PQ =15 cm. Cho bién d6 a = 1 cm va bién d6 khong thay d6i khi song truyén. Néu tai thoi diém nao do P
c6 11do lem thi 17d0 tai Q 1a

A. 0. B.2cm. C.1lcm. D.—1cm.
1.D 2.D 3.A 4.C 5.C 6.A 7.A 8.B 9.D 10.C
11.A 12.C 13.C 14.C 15.D 16.B 17.C 18.C 19.D 20.C
21.C 22.A 23.B 24.B 25.D 26.B 27.C 28.B 29.D 30.A
31.B 32.B 33.D 34.B 35.B 36.B 37.C 38.C 39.C 40.D
41.B 42.A 43.B 44.C 45.B 46.C 47.B 48.C 49.A 50.B
51.C 52.D 53.D 54.A 55.A 56.A 57.A 58.C 59.C 60.B
61.A 62.D 63.A 64.A 65.A
------------------ D
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