Vidocu.com - Chia sé tai liéu hoc tap mién phi

1. S6ng am la gi?

S6ng am la nhitng séng co hoc lan truyén trong cadc méi truong ran, 1éng, khi.
Tai ngudi cdm nhan dugc séng am c6 tan sb trong khoang tir 16 Hz dén 20.000

Hz.

Nguén am

Nguén am la nhiing vat dao dong phat ra am thanh. Tan s6 cta am phat ra

bang tan s6 dao déng clia ngudn am.

e Vi du 1: Day dan guitar rung dong khi ta gay, tao ra séng am.

e Vi du 2: Mang loa dao déng, ddy khéng khi xung quanh va tao ra séng am.

e Vi du 3: Thanh quan cla con ngudi rung dong khi ndi, tao ra tiéng ndi.

Moi truong truyén am

Séng am truyén dugc trong cac moi truong vat chat (ran, 16ng, khi) va khong

truyén dugc trong chan khong.

e TOC dO truyén am phu thudc vao tinh dan hoéi, mat do va nhiét d6 cia moi
truong.

e NGi chung, tdéc d6 truyén am gidm dan theo tha tu: Vesn >V > v

Iéng khi’
Vi du:
e TOC d6 am trong khdng khi & 20°C la khodng 343 m/s.

e TOC d6 am trong nudc la khodng 1500 m/s.
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e TOC d6 am trong thép la khoang 6100 m/s.

2. Phan loai song am

Dua vao tan so, séng am dugc chia thanh ba loai:

Loai song

Am thanh
(a@am nghe

duoc)

Siéu am

Tan so (f)

f16 Hz

16 Hz < f
< 20.000

Hz

f >

20.000 Hz

Pac diém

Tai ngudi khéng nghe
dugc. Mot s6 loai vat
nhu voi, chim bo cau cé

thé cdm nhan duoc.

Tai ngudi cé thé nghe

duagc.

Tai ngudi khéng nghe
dugc. Mot s6 loai vat

nhu dai, cd heo cd thé

phat va cdm nhan duoc.

3. Cac dac trung vat li cua am

Séng dija chan, dao
dodng cua cac cong trinh

I&n.

Tiéng ndéi, am nhac,

tiéng déng co.

Séng siéu am trong y té
dé€ chan doan hinh anh,
trong céng nghiép dé

do khuyét tat.

Péay la nhiing dac trung c6 thé do luong dugc bang cac thiét bj vat Ii, khéng phu

thudc vao cam nhan clda nguoi nghe.
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a. Tan sé am (f)

e Pinh nghia: Tan s6 am la tan s6 dao dong clia nguon am. Day la mot trong

nhiing dac trung vat |i quan trong nhat ctia am.
e Don vi: Hertz (Hz).
e Y nghia: Tan s6 am quyét dinh dac trung sinh Ii |a dd cao cta am.
Vi du:
1. M6t day dan guitar dao dong 500 lan trong moét giay. Tan s6 am do né phat
ra la 500 Hz.
2. N6t La chuan trong am nhac cé tan so la 440 Hz.
b. Cuong dé6 am (1) va Muc cuong do am (L)
Cuong do am (I)

e Dinh nghia: Cuong d6 am tai mét diém la nang lugng ma séng am truyén
gqua mot don vi dién tich- dat vuong goéc véi phuong truyén am trong mot don
vi thoi gian.

e COng thuc:l =P /S =P/ (4ntR?)

e Trong do:

o P: Cong suat cia nguon am (W).

o S#Dién tich mat cau cé tam la nguén am, ban kinh R (m?2).
o R: Khodng cach tir nguén am dén diém xét (m).

o I: Cudong dé am (W/m?2).
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e Cudng dé &m chuan (lo): La cudng dé6 am nho nhat ma tai ngudi c6 thé

nghe duoc, thudng lay gia tri lo = 10-12 W/m?,
Vi du:

1. M6t nguon &m diém cé cong suat P = 0.1 W. Tinh cuong d6 am tai diém M
cach nguon 5 m.
Gigi: Ap dung cong thic | = P/ (4nR2) = 0.1/ (41 * 52) = 3.18 x.10-* W/m?2.

2. Tai diém A, cuong dé am do dugc la 10-¢ W/m2. Néu di chuyén ra xa gap doi
khodng cach ban dau, cuong dé am la bao nhiéu?
Gidi: Vi | ti 1& nghich vGi R2, khi R tang 2 lan thil giam 22 =41an. Vay ' =1/ 4

=10"°%/4=25x10""7 W/m?2,
Muc cuong do am (L)

e Dinh nghia: M{c cuong do6 am ladai lugng do bang logarit thap phan cla ti

so gilra cudng do am tai mot diém va cudng do am chuan.

e Cong thuc:

o Ban vi Ben (B): L(B) = log(l / lo)

o Bbon vi Decibel (dB): L(dB) = 10 * log(l / lo) (1 B = 10 dB)

Vi du:

1. Tinh muéc cuong d6 am ctia mot am cé cuong dd | = 10-5 W/m2. Lay lo = 1012
W/mz2.

Gidi: L(dB) = 10 * log(10-5/10-12) = 10 * log(107) = 10 * 7 = 70 dB.
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2. M(c cuong do am tai diém A la 40 dB, tai diém B la 60 dB. Cuong dd am tai B
|6n gap bao nhiéu lan tai A?
Gidi: Ta c6 La = 10log(la/lo) = 40 va Le = 10log(le/lo) = 60.
Suy ra Le - La = 20 = 10log(le/lo) - 10log(la/lo) = 10log(le/la).

Vay log(le/la) = 2 => le/la = 102 = 100 Ian.
c. Am phé (Po6 thi dao déng am)

e Dinh nghia: Mot am thanh (vi du nhu tir nhac cu) khong chitbao goém mot
tan s6 duy nhat ma la téng hgp cla nhiéu séng dm cé tan sé khac nhau. Am
c6 tan s6 nhé nhat goi la am co badn (hoa am bac 1), cdc am khac cé tan so
bang bdi s6 nguyén cla tan s6 am co ban goi la cdc hoa am (bac 2, bac 3,...).

Tap hop cac hoa am nay tao thanh phé clia am.

e Y nghia: Am phé la dac trung vat Ii [ién quan dén am sac.
Vi du:

1. Khi gdy day dan guitar @ no6t La (440 Hz), ngoai am co ban fi = 440 Hz, né
con phat ra cac hoa am f2 = 2fi = 880 Hz, fz3 = 3f1 = 1320 Hz,... v&i cudng do

khac nhau.

2. M6t cay sdo va mot cay dan violin cung choi nét B6. Mac du tan s6 am co
ban gidong nhau, nhung so lugng va cuong do cac hoa am di kem la khac

nhau, tao nén am pha riéng biét cho moi nhac cu.

4. Cac dac trung sinh li cia am

bay la nhirng dac trung phu thudc vao cdm thu cda tai ngudi, mang tinh chu
quan.
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a. bo cao

e Dinh nghia: La dac trung sinh Ii clla am giup ta phan biét dugc am tram

(thép) va am bong (cao).
e Phu thudc vao: Tan sé am (f).
e Moi lién hé: Tan s6 am cang I6n, am nghe dugc cang cao (béng). Tan s6 &m
cang nhd, am nghe dugc cang thap (tram).
Vi du:
1. Giong ndi ctia nam gidi thuong cé tan soé thap hon (tram hon) so véi giong noéi
cla n{r gidi.
2. Cac n6t nhac di tu D6, Ré, Mi, Fa, Sol, La,Si c6 tan s6 tang dan, do dé do cao
cling tang dan.
b. b6 to

e Dinh nghia: La dac trung sinh li cia am gilp ta phan biét dugc am to va am

rd

nho.
e Phu thudc vao: M(c cuong do am (L) va cé tan so am (f).
e Moi lién hé: Vdi cung mot tan sd, mirc cuong do am cang 16n thi am nghe
cang to. Tuy nhién, tai nguoi nhay cadm nhat véi cdc am cé tan so tr 1000 Hz
dén 5000 Hz.

Vi du:

1. Tiéng thi tham cé mic cudng do am khoang 20 dB, nghe rat nhé. Ti€éng may

bay phan luc cat canh cé méc cuong do am khodng 130 dB, nghe rat to va
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gay dau tai.

2. M6t &m cé tan s6 100 Hz va mic cuong dé am 60 dB cé thé nghe nhd hon
mot am co tan s6 2000 Hz va cung muic cuong dd am 60 dB.

c. Am sac

e Dinh nghia: La dac trung sinh |i cia am gilp ta phan biét dugc cac am cé

cung dd cao, cung do to nhung do cac ngudn khac nhau phét ra.
e Phu thuéc vao: Am phd (tic la tadn s6 va bién dd cla cac hoa am).
e Méi lién hé: Am sac phu thudc vao dang dé thi dao dong cla &m. Mbi nguén
am cé mot cau trdc hoa am riéng, tao ra &m sac dac trung.
Vi du:

1. Ta c6 thé dé dang phan biét tiéng dan piano, ti€ng sdo va tiéng violin khi
chilng cuing chai mot nét nhac @ cing mot d6 to. Bé la nhd am sac khac

nhau.

2. Giong ndi cia moi nguoi la duy nhat vi cdu tao thanh quan tao ra moét &m
phé dac trung, gilp ta nhan ra nguoi quen qua giong noi.

5. Hiéu ung Doppler

e Dinh nghia: La hién tugng tan sé clia sbng ma ngudi quan sat thu dugc bi
thay doi khi cé su chuyén dong tuong déi gitta nguon phat séng va nguoi
guan sat.

e Cong thuc téng quat (truong hop ngudn va may thu chuyén déng

trén cung mot duong thang):f' = f * (v = vo) / (v F vs)
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e Trong dé:

o f'1 Tan s6 nguoi quan sat nghe duoc.

f: Tan so thuc cta ngudén am.

o

v: Toc d6 truyén am trong moi trudng.

O

Vo: T6c db cla ngudi quan sat (may thu).

O

Vs: Toc d6 clia ngudn am.

O

Quy udc dau: Dau &t so la (+) khi nguoi quan sat tién lai gan nguoén, (-)

O

khi ra xa. Dau @ mau so la (-) khi nguon tién lai gan nguoi quan sat, (+) khi

ra Xa.

Vi du:

1. Khi xe ctru thuong (ngudn am) ti€n lai gan, ta nghe ti€ng coi ht cao hon (tan

sO 16n haon). Khi xe di ra xa, tiéng coi nghe tram hon (tan sé nhé hon).

2. M6t nguén am c6 tan s6 1000 Hz dang tién lai gan mot ngudi ding yén vdi
toc d6 34.3 m/s. Toc d6 am trong khong khi la 343 m/s. Tinh tan s6 ngudi dé
nghe dugc.

Gidi: Nguon lai gan, ngudi diing yén (vo=0). f' = f*v /(v - vs) = 1000 * 343/

(343 -34.3) = 1111 Hz.
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