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Dang 1: song co. Phwong trinh song.

Hay trinh bay hai dinh nghia vé buéc song. Viét cac cong thire tinh budce séng.
Hay viét cong thire tinh do 1éch pha cia dao déng giita hai diém trén phiong truyén song.
Trén mot phwong truyén séng thi hai diém dao dong cing pha cach nhau mét khodng bao nhiéu?

Mot qua cau nho cham vao mit nugce, dang rung nhe theo phuong vudng goc voi mat nude voi tan
5O 100Hz, tao nén h¢ song lan truyén trén mit nudc. Khoang cach giita 4 gon 16i ké nhau 1a 1,8cm.
Tinh tdc d6 truyén song trén mat nudc.

Khi mdt song truyén trén mdt nude thi ngudi ta thiy nhitng canh béo tim nhap nhé tai chd 90 lin
trong mot phut, khoang cach gitra ba gon song ké nhau la 6m. Tinh toc do truyén song trén mat
nudc.

Mét séng co lan truyén tir nguon O véi buGe séng A va cé bién dé a khéng doi trong qud trinh
tuyen séng . Phiong trinh dao dong tai O la: u = acos at. Hay viét phwong trinh dao déng tai
diém M cach O mét doan x.

Mot s¢i day dan h01 cang ngang. Lam cho dau A cua day dao dong theo phuong thang ding voi

bién do 1,5cm va tan s6 2Hz. Luct=0, A ¢6 li do duong cuc dai. Sau 0,5s, song truyen di duoc
1,,5m doc theo sgi ddy. Coi bién d6 song khong ddi. viét phuong trinh dao dong tai diém M cach
A2m.

Song ngang truyén trén mot soi day dai co phuong trinh: u = 4cos(5nt + 0,027x) trong d6 u va x
tinh bang cm, t tinh bang gidy. Hay x4c dinh:

a. Toc d6 truyén song trén day.

b. Khoang cich giita hai diém gan nhau nhit trén day dao dong nguoc pha.

¢. B9 1éch pha dao dong gitra hai diém trén day cach nhau 25cm.

Mot soi day dan hoi rat dai duoc cing ngang. Lam cho dau O cua dy dao dong theo phuong thang
ding voi bién d 2cm va tan sd 5Hz. Tai thoi diém ban dau, O c6 li 6 cuc dai duong. Sau 0,3s
song truyén theo chiéu duong dén diém M cach O mot doan 150cm. Coi bién d6 song khong doi.
a. Xac dinh budc song.

b. Viét phuong trinh dao dong tai M.

¢. Xéc dinh li d9 cua diém M luc t = 0,5s

Mot day dan hoi dugce cang ngang, dau A cua diy budc vao mot diém dao dong theo phuong thang
ding va6i chu ki 0,2s. Toc d6 truyén song trén day 1a 5m/s. Tinh d¢ léch pha cua song ¢ hai diém
trén day cach nhau 75cm.

Mot soi ddy dan hdi cing ngang. Lam cho du A cua day dao dong theo phuong thang dung voi
bién d6 1,5cm va chu ki 0,5s. Lic t =0, A ¢6 li d0 duong cuc dai. Song truyén di doc theo day véi
tdc d6 3m/s. Coi bién do song khong ddi. Tinh li d6 cua diém M cach A 2m vao thoi diém t =
1,25s.

Song tai ngudn O c¢6 pha ban dau bang 0, giri téi mot diém M cach O mot khoang 0,1m. Song tai
M c6 phuong trinh: uy = 1,5cos(10nt — 7/4) cm. Tinh budc song va tde do truyén song.

(CD - 2009). Mot song truyén theo truc Ox v6i phuong trinh: u = acos(4nt — 0,027x) voiu va x
tinh bang cm, t tinh bang gidy. Tinh toc do truyen song.
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(PH - 2009). Mot nguon phat song co dao dong theo phuong trinh: u = 4cos(4nt — n/4) cm. Biét
dao dong tai hai diém gan nhau nhit trén ciing mot phuong truyén séng cach nhau 0,5 m c6 do
léch pha 1a 7t/3. Tinh tc do truyén song.

(TN - 2009). Mot song ngang truyén theo chiéu dwong cta truc Ox, ¢6 phuong trinh song 13 u =
6cos(4nt — 0,027x) trong d6 u va x tinh bang cm, t tinh bang gidy. Tinh budc séng cta song nay.

(CD - 2009). Mot song co ¢6 chu ki 2s truyén di voi toc d 1nvs. Tinh khoang cach giita hai diém
gan nhau nhat trén mét phuong truyén ma tai d6 cac phan tir moi truong dao dong ngugc pha nhau.

(CD -2009). Mot song 4m truyén trong thép véi tc do 5000m/s. Néu do 1éch pha cua song 4m do
& hai diém gan nhau nhit cach nhau 1m trén cting mot phuong truyén 1a /2 thi tin sb ctia song la
bao nhiéu?

(PH - 2007). Mot ngudn phat song dao dong theo phuong trinh u = asin20znt cm voi t tinh bang
gidy. Trong khoang thoi gian 2s, song nay truyén di dugce quing dudng bang bao nhiéu lan budc
song?

(PH - 2008). Mot song co lan truyén trén mot duong thang tir diém O dén diém M cach O mot
doan d. Biét tan sd cua song 1a f, bude song 1a A va bién do a cua song khong thay dbi trong qué
trinh truyén. Néu phuong trinh dao dong cuia phan tir vat chat tai diém M c6 dang uy = asin2rft thi
phuong trinh dao dong tai O c¢6 biéu thirc dwoc viét thé nao? ( viét theo a, d, A va f)

(CD -2008). Song co co tan s6 80Hz lan truyé trong mdi truong voi van tdc 4m/s. Dao dong cla
cac phan tir vat chat tai hai diém trén mot phuong truyén séng cach ngudn song nhirng doan lan
luot 31 cm va 33,5cm léch pha nhau bao nhiéu?

(PH - 2010). Tai mot diém trén mat chét long co mot ngudn dao dong voi tén s6 120Hz, tao ra
song on dinh trén mat chit long. Xeét 5 gon 16 lién tiép trén mot phuong truyen song, & vé mot
phia so voi ngudn, gon thir nhat cach gon thir nam 13 0,5m. Tinh tdc do truyén song trén mat chat
16ng.

(CP - 2010). Mot song co truyén trong mot mdi trudng doc theo truc Ox v6i phuong trinh u =
Scos(6mt — x) trong do6 x tinh bang mét, t tinh bang gidy. Tinh toc d§ truyén song.

Dang 2: Giao thoa song co.

Hay mé ta hinh anh giao thoa song nuoc khi hai nguon dao déng S; va S, cing pha nhau. Trong
truong hop nay so van cuc dai la so le hay chan? Hdy gidi thich.

Trong hién twong giao thoa song nudc, xét trén dogn thang S,S, khodng cach giita hai diém cyc
dai lién tiép cach nhau bao nhiéu lan bude soéng? Em hay trinh bay mt phwong phép xdc dinh s6
diém cwec dai va sé diém cuc tiéu trén doan S,S..

Trong hién tuong giao thoa song trén mat nudc, hai nguodn két hop co tan sé 50Hz, & cach nhau
9cm. Tdc d6 truyén séng 1a 60cmy/s. Tinh sb van cuc dai quan sat dugce.

(CD - 2008). Tai hai diém M va N trong mot moi truong truyén song c6 hai nguon song két hop
cung phuong va cung pha dao dong. Biét bién d6, van tdc ciia song khong ddi trong qué trinh
truyén, tan so cua song la 40Hz va co su giao thoa song trong doan MN. Trong doan MN, hai diém
dao dong cé bién dJ cuc dai gan nhau nhat cich nhau 1,5cm. Tinh van téc truyen song trong moi
truong nay.
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Hai ngudn song diém dao dong cling phuong, cing pha, ciing tan s6 phat ra hai hé song lan truyén
trén mat nudc. Khodng céch gitra hai nguon bang 2,5 1an bude song. Tinh s6 van cuc dai quan sat
duoc trong hién tugng giao thoa nay.

(CP - 2010). O mit thoang ctia mot chat 1ong c6 hai ngudn két hop A va B dao dong diéu hoa
cung pha v6i nhau theo phwong thang dung. Biét tbc do truyén song khong d6i trong qua trinh lan
truyén, budc song do mdi ngudn trén phat ra la 12 cm. Khoang cach ngan nhét giita hai diém dao
dong voi bién d6 cuc dai nim trén doan thing AB 1a bao nhiéu?

Trong hién tugng giao thoa soéng nudce, hai nguodn két hop S; va S, dao dong véi tan sb 40Hz. Tai
diém M trong vung giao thoa cach S; va S, lan luot 1a 19,4cm va 17cm dao dong vai bién do cuc
dai. Gilta M va duong trung tryc cua S;S; ¢6 hai cyc dai #. Tinh toc do truyén song.

Trong hién tuong giao thoa song nuoc, xét mot diém M nc%m ngoai doan thang S;S. Lam thé ndo
dé biet la M nam trén duong cuc dai hay trén duwong cuc tiéu?

Trong thi nghiém vé hién tugng giao thoa song nudc, hai nguon phat song tai S va S; cach nhau
12,5cm. Dao dong tai hai ngudn c¢6 cung phuong, cung tan s6 10Hz va cing pha. Song lan truyén
divéi toc d6 0,3m/s. Xét mot diém M cach S; va S, nhu:ng doan lan luot 1a 20cm va 30cm.

a. Tim sb van cuc dai quan sat dugc trong hién tugng giao thoa trén.

b. Tinh s6 van cuc dai cit doan théng MS;.

Trong thi nghiém giao thoa séng trén mat nudc, hai ngudn song tai S; va S, cach nhau 8cm va dao
dong theo phuong trinh u = 0,4cos100xt cm. Tdc do truyén song 13 40cmy/s. Coi bién d6 song 1a
khong dbi trong qua trinh truyén song.

a. Tinh tan s6 va budc song ciia song trén.

b. C6 bao nhiéu van giao thoa cuc dai, cuc tiéu?

c. Tai diém N cach S; va S 1an luot 7,2cm va 4cm c6 duong cuc dai hay cyc tiéu di qua? La
dudng tht bao nhiéu ké tir dudng trung tryc caa S;S,.

(CP -2007). Trén mat nudce nam ngang, tai hai diém S1, S, cach nhau 8,2cm, ngudi ta dat hai
ngudn song két hop, dao dong diéu hoa theo phuong thing dimg c6 tin sé 15Hz va luon dao dong
dong pha. Biét van tdc truyén song trén mdt nude 1a 30my/s, coi bién do song khong ddi khi truyén
di. Tim s6 diém dao dong vdi bién do cuc dai trén doan S, S,.

Thé nao la hién twong ddo véin giao thoa? Em hdy mé td hinh dnh quan sdt dwoc trén mat nucce khi
dao dong tai hai nguon S; va S> nguwoc pha nhau. So van cuc dai trong truong hop nay la so chan
hay so 1é?

Tai hai diém S va S, cach nhau 10cm trén mit chit 1ong c6 hai nguén dao dong diéu hoa co cac
phuong trinh: u; = a.cos(20nt) cm va u; = a.cos(20nt +m) cm. Téc d6 truyén song 13 0,3m/s. Tinh
sO van cyc dai va s6 van cuc tiéu quan sat duoc trong hién tuong giao thoa nay.

Trong hién tuwong giao thoa song nudc voi hai nguon dao dong nguoc pha. Xét mot dzem M khong
nam trén doan thang S;Sa. Muon biét diém M nam trén dwong cwc dai hay dwong cue tiéu thi ta
lam thé ndo?

Trong hién tuong giao thoa séng nude voi hai ngudn dao dong tai S; va S, nguoc pha nhau, xét
modt diém M khong ndm trén doan thing S;S; cach S| va S, nhitng khoang d; va d,. Khi thuong sb
(d, — dy)/A = 3,56 thi diém M:

a. Nam gitta hai duong cuc dai nao ké tir duong trung truc cua S;S,.

b. Nam gitta hai dudng cuc tiéu nao ké tir dudng trung truc cia S;S,.

(PH - 2008). Tai hai diém A va B trong mot moi trudng truyén song c6 hai ngudn song két hop,
dao dong ciing phuong véi phirang trinh 1An hrot 13 us = asin of va ug = asin (ot + ). Biét van tc
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va bién d6 song do mdi ngudn tao ra la khong do6i trong qua trinh truyen song. Trong khoang gilra
A va B ¢6 giao thoa song do hai nguon trén gy ra. Phan tir vat cht tai trung diém ciia doan AB
dao dong véi bién do bang bao nhiéu?

(PH - 2009). O bé mit mdt chat 10ng c6 hai ngudn phat song két hop S; va S, cach nhau 20cm.
Hai ngudn nay dao dong theo phuong thing dimg c6 phuong trinh lan luot 13 u; = 5cos40nt mm va
Uy = 5cos(40mt + ) mm. Tdc do truyén song trén mat chét 1ong 1a 80cm/s. Tinh sé diém dao dong
vO1 bién do cuc dai trén doan théng S1S,.

(PH - 2010). biéu kién dé hai song co khi gip nhau, giao thoa dugc v6i nhau 1a gi?

(PH - 2010). O mit thoang ciia mdt chat long ¢ hai ngudn két hop A va B cach nhau 20cm, dao
dong theo phuong thing ding véi phuong trinh ua = 2cos40mt va ug = 2cos(40mt + 1) (ua va ug
tinh bang mm, t tinh bang gidy). Biét toc do truyén song trén mat chét 1ong 1a 30cm/s. Xét hinh
vuong AMNB thudc mat thodng cta chat long. Tinh s6 diém dao dong véi bién do cuc dai trén
doan MB.

Dang 3: Song dirng.

Trong hién twong song dung hinh thanh trén mot soi ddy. Xét diém M cdch dau co dinh cia o1
ddy mét doan x. Hay viét cong thirc tinh bzen do dao dong tong hop tai M. Tir @6 chitng minh rang:
a. Khodng cdch giita hai nit séng lién tiép nhau la A/2.

b. Khodng cdch giita hai bung séng lién tiép la A/2.

Néu diéu kién d@é cé séng dirng hinh thanh trén mét soi ddy trong cdc truong hop:
a. Soi day co hai dau co dinh.
b. Soi day co mot dau co dinh va mot dau tw do.

Mot soi day dan hoi dai 60cm duoc cang ngang, mot dau ndi voi mot nhanh ctia 4m thoa, dau kia
dugc gitr ¢6 dinh. Khi gd nhe vao am thoa thi trén day c6 song dung voi 5 mui song. Khoang thoi
gian giita hai ldn lién tiép spi ddy dui thang 13 0,1s. Tinh tbc do truyén song trén soi ddy.

Mot 6 ng hinh tru dat trong khong khi, bén trong c6 mét pit tong dé dich chuyen Dit tai dau ho cua
ong modt ngudn 4m co tan s6 1038Hz. Khi kéo dan pit tong ra xa miéng 6ng thi tim dugc hai vi tri
lién nhau ctia pit tong ma tai d6 4m nghe to nhat. Hai vi tri ndy cach nhau 16cm. Tinh téc do
truyén 4m trong khong khi.

Mot soi day co chiéu dai 1m, c¢6 hai dau c¢b dinh. Kich thich cho né dao dong véi tan sé 100Hz thi
thay c6 song dung. Bi€t toc dd truyen song trén day 1a 40m/s. Tinh s6 bung song trén soi day.

Mot day dan c6 hai ddu cb dinh, chiéu dai 60cm. Séng dimg trén soi ddy co budc séng lon nhit co
gia tri bang bao nhiéu.

Mot soi day AB dai 50cm co dég A ¢b dinh dﬁu B dao dong véi tan s6 100Hz. Biét van tc truyén
song trén day 1a 1m/s. Héi tai diém M cach dau B mdt doan 3,5cm la nat song hay bung song thur
may ké tur B.

Mot song dung duoc hinh thanh trén mét soi ddy rung voi tan s6 10Hz. Trén soi ddy ndy co ba
diém A, B, C lién tiép co bién do dao dong bang nhau ( khong phai 1a ba bung song) cach nhau
nhitng khoang AB = BC = 5cm. Tinh tdc do truyén song trén soi day.
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Trong hién twong song dimg hinh thanh trén mdt soi day, biét chiéu dai soi day 1a L, budc song la
A. Hay trinh bay mgt phuong phap tong quat dé xdc dinh so nit song va so bung song trén sgi
ddy theo L va A.

Song ding duoc hinh thanh trén sgi diy AB c6 chiéu dai 25cm, dau A c¢b dinh. Budc song A =
4cm.

a. Hoi dau B ty do hay c¢6 dinh.

b. Tinh s6 nit song va sb bung song trén soi ddy.

(CD -2009). Trén mot soi day dan h01 dai 1,2m, hai dau cb dinh, dang c6 song dimg. Biét song
truyén trén day c6 tan sé 100Hz va téc do 80my/s. Tinh s6 bung song trén day.

(PH - 2007). Trén mot soi day dai 2m dang c6 song dimg véi tan s 100Hz, ngudi ta thiy ngoai
hai ddu day c6 dinh con c6 ba diém # ludn ding yén. Tinh vén tdc truyén song trén soi ddy.

(PH - 2008). Trong thi nghiém vé song dl‘rng, trén mot soi day dan hoi dai 1,2m voi hai du cd
dinh, nguoi ta quan sat thay ngoai hai dau day ¢ dinh con c6 hai diém = trén day khong dao dong.
Biét khoang thoi gian giita hai lan lién tiép soi ddy dudi thang 1a 0,05s. Tinh van toc truyén song
trén day.

(PH - 2009). Trén mot soi ddy dan hoi dai 1,8m, hai dau c6 dinh, dang c6 song dimg véi 6 bung
song. Biét song truyen trén day c6 tan soO 100Hz. Tinh toc dd truyén song trén soi day.

(PH - 2010). M6t soi day AB dai 100cm cang ngang, dau B ¢6 dinh, dau A gin véi mot nhanh ciia
am thoa daq dong dieu hoa voitan so 40Hz. Trén day cd6 mot song dung 6n dinh, A dugce coi la
nut song. Toc d) truyén song trén day 1a 20m/s. K€ ca A va B, trén day c6 bao nhi€u nit song va
bao nhiéu bung séng?

(CD - 2010). Mot soi day AB c6 chiéu dai 1m cing ngang, dau A ¢d dinh, dau B gin v6i mot
nhanh cta am thoa dao dong dicu hoa voi tan s6 20Hz. Trén day c6 mot song dimg On dinh voi 4
bung song, B dugc coi 1a mdt nit. Tinh toc do truyén song trén sgi day.

(CD - 2010). Mot so1 day co chiéu dai 1 cang ngang, hai dau c6 dinh. Trén day dang c6 song dung
vGi n bung song, toc do truyén song trén day la v. Tinh khoang thoi gian gitra hai lan lién tiép soi
day duoi thang ( theo I, n va v)

Dang 4: Song am.
Em hay trinh bay cdc dinh nghia: Song dm, dm nghe duoc, siéu am, ha am.
Trinh bdy vé méi truong truyén dm va toc dg truyén am.

Mot nguon am dit tai O phdt ra séng dm truyén dang hiedng trong khong khi. Xét tai hai diém A
va B cach O nhitng doan la R; va R,. Chung minh hai cong thirc lién hé sau:

2
I (R,

- 2
L

R

va Ll—L2=101gII—‘=201g&

1 2 1

Mot séng dm khi duoc truyén tir nude vao khéng khi thi dai heong nao trong sé cdc dai long sau
sé thay doi? Tan so, toc do truyén song, budc song.

Mot am thoa dao dong véi tan s6 500Hz. Am truyén trong khong khi véi téc do 340m/s. Tinh
khoang cach gitra hai di€ém gan nhau nhat trén mot duong truyén am dao dong nguoc pha nhau.
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Hai am c6 mirc cuong do am chénh l€ch nhau 1dB. Tinh ti s gilra cac cudng do am cua ching.

. O khoang cach 1m trudc mot cai loa c6 mirc cudng d6 am 1a 70dB. Hoi & khoang cach 5m trude

loa thi mtrc cudong d§ am la bao nhiéu dB?

Mot nguoi ding cach ngudn am mot khoang d thi cuong do am tai do6 la I. Khi ngudi do tién ra xa
ngudn 4m mot doan 40m thi cudng d6 4m giam di 9 lan. Tinh d.

Hai hoa 4m lién tiép do mot day dan phat ra c6 tan s6 hon kém nhau 100Hz. Hoi hoa 4m thir 5 ¢6
tan sO bao nhiéu?

Mot nhac cu phat ra &m co ban c6 tan s6 f; = 420Hz. Mot nguoi chi nghe dugc am cao nhét c6 thn
s0 18000Hz. Tim tan s 16n nhat ma nhac cu nay phat ra va nguoi d6 c6 thé nghe dugc.

(CP - 2010). Tai mot vi tri trong mdi trudng truyén am, khi cudng d6 4m tang gap 10 1an gia tri
cuong do am ban dau thi muc cuong do am tang hay gidm bao nhiéu dB?

. (PH - 2010). Ba diém O, A, B cling nam trén mot nira dudng thang xuat phat tir O. Tai O dat mot

ngudn am phat séng dang hudng ra khong gian, moi truong khong hap thy 4m. Mirc cudng d6 am
tai A 1a 60dB, tai B 1a 20dB. Tinh mirc cuong do 4m tai trung diém M ciia AB.

(PH - 2008). Mot 14 thép mong cd mdt dau cb dinh, dau con lai dugc kich thich dé dao dong dicu
hoa véi chu ki khong doi 0,08s. Héi dm do 14 thép phat ra tai ngudi cd nghe dugc khong?

(PH - 2007). Mot song am co6 tan sd xac dinh truyén trong khong khi va trong nude voi van tbe
1an luot 13 330my/s va 1452m/s. Hoi khi song 4m d6 truyén tir nude ra khong khi thi bude song cua
no c6 thay doi khong? Néu thay doi thi tang hay giam bao nhiéu lan?

(PH - 2009). Mot séng 4m truyén trong khong khi. Mirc cudng do am tai M va N lan luot la 40dB
va 80dB. Hoi cuong do am tai N 16n hon cuong d6 am tai M bao nhiéu lan?

Biét cuong do am chuén 1a 10"*W/m?. Tai diém M, muc cuong do am la 60dB. Tinh cuong do am
tai do.

Mirc cudng d6 am tai vi tri cach loa 1m 1a 50dB. Mot nguoi xuét phat tir loa, di ra xa no thi théy
khi cach loa 100m, bit dau khong con nghe thiy am phat ra tir loa nita. Liy cuong do am chuén 1a
10"*W/m’. Coi s6ng 4m phat ra la song cau. Hoi ngudng nghe cua tai ngudi d6 ddi voi 4m phat ra
tir loa 1a bao nhiéu dB?
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