BAI 10 - PAC TRUNG VAT Li CUA AM

A. NOI DUNG
I. SONG AM

Thi nghiém:

{LyLocMhung - Thoo werw. vi®achois)

Két qua: Khi mot vat dao dong sé& 1am khéng khi ¢ bén bi nén roi bi dan, xuat hién luc dan hoi
trong khong khi va 1am dao dong nay truyén dén cac phan tu khi xa hon. Dao dong truyén di
trong khong khi tao thanh séng am.

Nhu vay:

e S6ng am la nhitng dao dong phat ra tir ngudn am, duoc truyén qua khdng khi vao tai ta

lam mang nhi dao dong gay ra cam giac am.

e S06ng &m la nhitng song co truyén trong méi trudng vat chat (ran, long, khi)

Cha y:

Trong chat ran, séng &m gdom ca séng ngang va séng doc vi trong chat ran lyc dan hoi
xuat hién khi co bién dang léch hoac bi nén, dan.

Trong chét khi va chat long, séng &m 1a séng doc vi trong cac chat nay luc dan hoi chi
xuat hién khi c6 bién dang nén, dan.

Am thanh 13 séng co ma tai ngudi ¢d thé cam thu duoc c6 tan sb tir 16 dén 20 000 Hz.
Song siéu am la nhitng song co hoc ¢6 tan s6 f > 20 000 Hz.

S6ng ha am la nhitng séng co hoc ¢6 tan sb f < 16 Hz.

Su phan biét &m thanh, ha &m, siéu am la so sy cam thu cua tai con ngudi. Cac séng nay
c6 ban chat vat Ii gibng nhau va gidng véi cac song co hoc khéac

1. SU TRUYEN AM, TOC PO AM

1. Sw truyén am:

Bang 10.1 — téc d truyén am trong mot sé chat

Chat v(m/s)
Khéng khi ¢ 0°C 331
Khéng khi ¢ 25°C 346
Hidro & 0°C 1280
Nuée, nude bién & 15°C 1500
Sat 5850
Nhom 6260




Tt bang dir lidu:
« S6ng &m truyén duoc tat ca trong cac moi truong ran, long, khi.
«  S6ng &m khong truyén dugc trong moi truong chan khong.
Cha y:
« s6ng am truyén di rat kém trong chét xop; nhung; bong; vai; ...
« Trong mdi méi truong am duoc truyén di voi toc do xac dinh.

2. Toc dd truyén am: Phuy thudc tinh dan hoi, khdi lwong riéng va nhiét do ctia moi trudng (Vrsn
> Vigng = Vihi)

I11. NHAC AM, TAP AM

1. Nhac am: 1a nhiing s6ng am c6 tan s6 xac dinh, c6 d6 thi dao dong l1a nhirng duong cong
tuan hoan.

Vi duy: tiéng dan piano, tiéng sdo, ...

2. Tap am: la nhitng séng &m khong c6 tan s6 xac dinh, c6 d6 thi dao dong 1a nhirng duong
cong khdng tuan hoan.

Vi du: &m phét tir may khoan, may cit ...
IV. NGUON NHAC AM
1. DAy dan hai dau cé dinh:

Taco 1=k —kY fokY véik=1,23, ..

2 2f 21
0k=1—>f1=% : am co ban (hoa am bac 1)
0k:2—>f2:%:2f1 : hoa am bac 2
ok:3—>f2:3%:3f1 - hoa am bac 3

Am téng hop 12 mot dao dong tuan hoan phuc tap c6 cing tan s 4m co ban (nén mai logi dan
cé &m sac khac nhau)

2. Ong séo (hay ken):

Tacs: l=m2=m-V >fomY véim= 1,3,5, ... (mlasé nguyén I¢)
4 4f 4]

om=1—>f1:% : am co ban (hoa am bac 1)



0m=3—>f3:3%:3f1 : hoa am bac 3

om=5—>f5=5i=5f - hoa am bac 5

1
Am tong hop la mot dao dong tuan hoan phirc tap c6 cling tan sé 4m co ban (nén mai logi s&o
hay kén c6 am sac khac nhau)

V.PAC TRUNG VAT LI CUA AM

1. TAn s6 Am: bang tan s dao dong cua ngudn am, don vi: Hz

2. Cwong do am (I):

13 nang lwong ma séng m truyén qua mot don vi dién tich dit vudng goc véi phuong truyén am,
trong mot don vi thoi gian

e CoOng thuc: |1=— , Don vi: Oat trén mét vudng (W/m?).

Trong dé: S la dién tich mat cau S = 4nr?

~ | . . A ,
3. Mire cwong d§ am (L): (L(dB) =10|Og|— (so sanh cudng 6 Am voi cudng do am tiéu chuan)
0

Trong do:
> T1a cudng d6 am tai mot diém bat ki
> 1o 1a mirc cudng do am chuan (lo = 1022 W/m?)
> Pon vi (L): Ben (B) hay déxiben (dB); 1B = 10 dB

Luru ¥ mirc cudng d9 tai hai diém A, B cach ngun am mot khoang ra, rs thi dugc xac dinh bang

L, -L, :1OIg:—A=20Igr—B
r

B A

4. Po thi dao dong am:

tir hinh vé:

Sine Wave

. Phé cua ciing mot Aam do c&c nhac cu khéc nhau phat ra thi
khac nhau.

Violin

< Tong hop d6 thi dao dong cua tat ca cac hoa &m trong cling
mét nhac 4m 1a do thi dao dong cua nhac am do.

Piano

. Db thi dao dong caa cing mot nhac am do céc nhac cu khéc
nhau phét ra thi khac nhau.



B. BAI TAP CUNG CO

Bai 1: M6t séng &m truyén trong mot moi truong. Biét cuong dd am tai mot diém gap 100 lan
cuong do &m chuan cua am d6 thi mirc cwong d6 am tai diém do la

A. 50 dB. B. 20 dB. C.100 dB. D.10 dB.
Bai gidi:
1001,

Ta co: L=10Ig|l=10Ig

0 0

=20dB— Pap an: B

Bai 2: Tai 1 vi tri trong moi trudng truyén am, khi cuong do am tang gap 10 lan gia tri cuong
d6 am ban dau thi mirc cuong d6 am

A. giam 10 B. B. ting 10 B.
C. ting 10 dB. D. giam 10 dB.
Bai giai:

Taco: AL= L2—L1:10Ig||—2:10Ig10:10 dB — Dap an: C

1

Bai 3: Trén mot duong thiang ¢ dinh trong méi truong dang hudng, khong hap thu am va phan
Xa &m, mot may thu & cach nguén &m maot khoang d thu dugc am ¢d mie cuong 6 am 1a L. Khi
dich chuyén may thu ra xa nguon &m thém 9 m thi mutc cudng d6 4m thu duoc la L - 20 (dB).
Khoang cach d la

A.1m. B.9m. C.8m. D. 10 m.
Bai gii:
Taco:Lo=L-20(dB); L1 =L
L L, =20Ig:—2<:> L—(L—20)=20|g(ddL9):>d —1m — Pap én: A

1



