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1. Séng dung la gi?
a. Pinh nghia

Séng dung la séng cé cac nut séng va bung séng cé dinh trong khong gian.
Séng dung dugc hinh thanh do su giao thoa cla moét séng téi va séng phan xa

cla nd khi lan truyén trén cung mét phuong.

b. Cac dac diém cia séng dung

Nut séng: La nhiing diém luén ddng yén (bién dé dao dong bang 0). Hai dau

c6 dinh cula sgi day luén la cac nut séng.

Bung soéng: La nhitng di€ém dao dong véi bién do cuc dai.

Khoang cach giita cac di€m dac biét:

o Khodng cach gilra 2 nat séng lién ti€p la mot nlra budc séng (A/2).

o Khoang cach gilta 2 bung séng lién ti€p la mot nlra budc séng (A/2).

o Khodng cach gilra mot nit séng va moét bung séng lién ké la mot phan tu

budc séng(A/4).

e Pha dao dong:
o Cac diém nam trén cung moét "bd séng" (khu vuc gilra hai nat lién tiép)

lubn dao doéng cung pha.

o Cac di€m nam trén hai "b6 séng" ké nhau luén dao ddéng ngugc pha.
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2. Diéu kién dé c6 séng dung trén day hai dau cé dinh

a. M6 ta
Xét mot soi day cé chiéu dai |, hai dau A va B duogc gilt c6 dinh. Khi c6 mot séng
truyén trén day tr A dén B, n6 sé phan xa tai B va truyén ngugc lai. Séng téi va
séng phan xa giao thoa véi nhau. D& cé séng dung, hai dau A va B phai la hai
nut séng.
b. Céng thuc diéu kién vé chiéu dai day
Vi hai dau day la hai nat séng, nén chiéu dai clda sgi-day phai-bang mot so
nguyén lan nlra budc song.
e Cong thuc:l = k * (A / 2)
e Giai thich:

o I: 1a chiéu dai cla sgi day (m).

o A: la budc séng cla séng truyén trén day (m).

o k: 1a mot s6 nguyén duong (k = 1, 2, 3, ...). Gia tri cla k chinh la s6 bung

séng (hay s6 bd séng) trén day.

Vi du minh hoa

1. Vi du 1: Mot soi day dan hoi dai 80 cm, hai dau c6 dinh, dang cé séng dung.

Trén day c6 4 bung séng. Tinh budéc séng.
Phan tich:

o Chiéu daiday | =80cm = 0.8 m.
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o SO bung séng k = 4.
o Ap dung cdng thic: | = k * (A / 2)
oSuyra:80=4*(A/2)=>A=(80%*2)/4=40cm.
o Vay, budc séng la 40 cm.

2. Vi du 2: M6t sgi day dai 1,5 m c6 hai dau co dinh. Séng truyén trén day cé
budc séng la 0,5 m. Hoi séng ding c6 thé hinh thanh trén day khong?
Phéan tich:
o Ta ki€ém tra diéu kién | = k * (A / 2).
oTacd:1,5=k*(0,5/2)=>k=1,5/0,25=6.

o Vi k = 6 la mot s6 nguyén duong, nén séng dung cé thé hinh thanh trén

day. Khi dé, trén day cé 6 bung séng.

3. Cac dai luong dac trung cua soéng dung trén day hai dau
cd dinh
a. SO bung séng va sd nut séng

Tu diéu kién ¢é séng ding, ta cé thé dé dang xac dinh sé bung séng va sé nut
séng trén day.
e Cong thuc:

o S6 bung séng = k

oSdnutséong=k + 1
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e Gidi thich:
o SO0 bung séng (hay s6 b6 séng) chinh la gia tri k trong cong thic chiéu dai.

o SO nut séng ludn nhiéu hon s6 bung séng la 1, vi ngoai cac nut & gilra cac

bung, con c6 2 nat ¢ hai dau day co dinh.

Vi du minh hoa

1. Vi du 1: Trén mot sgi day hai dau co dinh dang cé séng dung véi 5 bung

séng. Hoi trén day cé bao nhiéu ndt séng?
Phéan tich:

o SO bung séng k = 5.
oS6nitséng=k+1=5+1=6.

o Vay, trén day c6 6 nut séng.

2. Vi du 2: M6t soi day dai 120 ecm cé séng dung. Ngudi ta quan sat thay trén
day c6 téng cdng 5 nut séng (tinh ca hai dau). Tinh budc séng.
Phéan tich:
oS6nitséng=k+1=5=>k =4,

o Vay trén day c6 4 bung séng.
o Ap dung céng thic: | = k * (A / 2)
0120=4*(A/2)=>A=(120*2)/4 = 60 cm.

o Vay, budc séng la 60 cm.
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b. Tan sé dé c6 séng dung
Tan s6 cla séng cling phai thda man diéu kién dé cé séng dung. Ta cé thé suy
ra cong thuc tan so tir cong thirc chiéu dai va maoi lién hé A = v/f.
Tul=k*(A/2)vaA=v/ftaco:|l=k*(v/2f) =>F=k*(v/ 2l)
e Cong thuc:f = k * f min vGi f min = v / 2l
e Gidi thich:
o fi la tan so cua séng dé tao ra séng dung (Hz).
o Vi la toc do truyén séng trén day (m/s).

o f min = v/ 2l: dugc goi la tan sbé co ban (hay hoa am th& nhat). Day la
tan so nho nhat dé cé thé tao ra séng dung trén day (ing véi k = 1, trén

day c6 1 bung séng).

o Cactanso f k = k* f min (v6i k = 2, 3,4, ...) dugc goi la cdc hoa am bac

k (hoa am th& hai, th( ba,...).

o Nhu vay, trén day hai dau c6 dinh, cac tan so cé thé tao ra séng diung la

mot day cac bdi-so6 nguyén cla tan sé co ban.

Vi du minh hoa

1. Vi du 1: M6t sgi day dai 2 m, hai dau c6 dinh. Toc do truyén séng trén day la

400 m/s. Tim tan so ca ban va tan s6é dé trén day c6 4 bung séng.
Phan tich:

o Tan s6 co ban: f min =v /2l =400/ (2 *2) =100 Hz.
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o D€ c6 4 bung séng, k = 4.

o Tan soé tuong ing: f 4 = 4 *f min =4 * 100 = 400 Hz.

2. Vi du 2: MOt sgi day hai dau c6 dinh. Hai tan so lién ti€p tao ra séng diung

trén day la 150 Hz va 200 Hz. Tim tan so co ban.
Phan tich:
o Cac tan so6 tao séng ding la f_ k = k * f_min.

o Haitanso liéntiép laf k = k*f min =150 Hzva f {k+1} = (k+1) * f min

= 200 Hz.
o LAy hiéu hai tan so: f {k+1} -f k= (k+1) *f min - k*f min =f min.
o Vay, f min = 200 - 150 = 50 Hz.

o Tan sb co ban la 50 Hz. (Khi dé 150Hz la hoa am bac 3 va 200Hz la hoa

am bac 4).
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4. Bang téng hop céng thic

Pai luong Cong thuc Chu thich
I=k*(A/
Diéu kién chiéu dai k=1,2,3, ..
2)
So6 bung =
S6 bung séng k 1a s6 bd sé6ng nguyén trén day.
k

So nut = k Bao gom ca hai nut & hai dau co

+1 dinh.
f=k*(v/

Tan s6 séng dung Tan s6 cla cac hoa am.
21)

Tan s6 co ban (hpaam f min=v/ Tan s6 nhd nhat dé c6 séng ding

bac 1) 2] (Gng vai k=1).

5. Bai tap van dung
Bai 1
Mot sgi dédy AB dai 90 cm cé dau B cé dinh, dau A gan vao mét ngudén dao dong

v3i tan so f thay d6i dugc. Toéc db truyén séng trén day la 60 m/s.
a. DE trén day cb song dung véi 3 bung séng thi tan sé f phai bang bao nhiéu?
b. Néu tan sé cla ngudn la 100 Hz thi trén day cé bao nhiéu bung séng, bao

nhiéu nut séng?
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Loi gidi
a. D& trén day c6 3 bung séng, k = 3.
Ap dung c6ng thic tan s6: f = k * (v / 2l)
Thay s6: f =3 *(60/(2*0.9)) =3 *(60/1.8) = 100 Hz.
Vay tan so6 can tim la 100 Hz.
b. Khi f = 100 Hz, ta tim k:
Tucongthucf=k*(v/2l)=>k=f*2l/v
Thay s6: k = 100 *(2*0.9) /60 =100*1.8/60 =180/60 = 3.
Vi k = 3 la s6 nguyén, nén trén day c6 séng dung.
e SO bung séng = k = 3.
e SONUtséNg =k + 1 = 4.
Bai 2
Trén moét soi day dan hoi dai 1,2 m véi hai dau co dinh, nguoi ta quan sat thay

séng dung véi 2 bung séng. Tan s6 séng la 10 Hz.
a. Tinh budc séng va toc do truyén séng trén day.

b. D€ trén day cé 5 bung séng thi can thay déi tan s6 dén gid tri bang bao
nhiéu?

Loi gidi

a. Day c6 2 bung séng, vay k = 2.

Tu cOng thic chiéu dai: | =k*(A/2)=>12=2*(A/2)=>A=1.2m.
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Toc do truyénséng: v=A*f=1.2*10 =12 m/s.

b. D€ trén day cé 5 bung séng, k' = 5.

Toc dd truyén song trén day la khéng doi (v = 12 m/s).

Ap dung céng thic tan so: f' = k' * (v / 21)

Thay s6: f'=5*(12/(2*1.2)) =5%*(12/2.4)=5%*5 = 25 Hz.

Vay can thay déi tan sé thanh 25 Hz.
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