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Am (hay am thanh) Ia cdc séng co hoc lan truyén trong mdi trudng. vat chat
(ran, 16ng, khi) va gay ra cdm giac thinh gidc ¢ nguoi va dong vat. S6ng am

khong truyén dugc trong chan khoéng.
2. Nguén am

Ngubn am la nhiing vat dao déng phat ra am thanh. Tan s6 am phat ra bang

tan s6 dao dong cla nguon.

e Vi du 1: Khi gdy mot day dan guitar, day dan dao dong va phat ra am thanh.

Day dan la ngubén am.

e Vi du 2: Khi ddnh vao mat trong, mat tréng rung dong va tao ra séng am.

Mat trong la nguon am.
e Vi du 3: Mang loa trong cac thiét bi dién t&r dao doéng khi cé dong dién di
qua, ép khong khi xung quanh va tao ra am thanh. Mang loa la nguon am.
3. Phan loai am

« Am nghe duoc (Am thanh): La nhiing séng &m c¢6 tan sé nam trong

khodng tlr 16 Hz dén 20.000 Hz, gay ra cdm giac thinh gidc cho tai ngudi.

e Ha am: S6ng am cé tan s6 nho hon 16 Hz. Tai nguoi khéng nghe dugc nhung

mot so loai vat nhu voi, chim bd cau c6 thé cdm nhan.
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e Siéu am: Séng am c6 tan so6 16n hon 20.000 Hz. Tai ngudi khéng nghe duoc
nhung ché, doi, cd heo cé thé phéat ra va cdm nhéan. Siéu dm cé nhiéu (ng
dung trong y té (siéu am thai), cong nghiép (do khuyét tat) va hang hai (do

do sau bién).

Il. Cac dac trung vat ly cua am

Pay la nhitng dac trung c6 thé do luong dugc bang cac thiét bi véat ly, khéng

phu thuéc vao cdm nhan clda ngudi nghe.

1. Tan sd am (¥f)

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

nhirng dac trung quan trong nhat ctia am.

Pon vi: Hertz (Hz).

Gidi thich: Tan s6 quyét dinh tinh tram, béng cla am thanh. Tan sé cang

I6n, am cang cao (bdng); tan sé cang nhd, &m cang thap (tram).

e Vi du:

o Mot not D6 tram cd tan sé khoang 261 Hz.
o M6t not D6 cao hon cé tan s6 gap doi, khodng 523 Hz.

o Tiéng vo ve cla con muobi cé tan s6 cao hon ti€ng 6n cla ddng co 6 to.
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2. Cuong do am (I) va Muc cuong do am (L)
a. Cuong do am (1)

e Dinh nghia: Cuong dé6 am tai mét diém la nang lugng ma séng am truyén
qua mo6t don vi dién tich dat vudng géc véi phuong truyén am trong mot don
vi thai gian.

e Cong thuc:l = P/ S. Vi nguén dm diém phat dang huéng, séng am lan
truyén trong khoéng gian dudi dang mat cau, tacé S = 4ntR2. Do dé: 1 =P /

(4mR2).

e Trong do:

o P: COng suat clia ngudén am (W).
o S: Dién tich mat ma séng am truyén qua (m?2).
o R: Khodng cach tlr nguén am dén diém xét.(m).
o I: Cuong do am (W/m?2).
e Gidi thich: Cuong dé am cho biét mic d6 "manh" hay "yéu" cia am tai moét

vi tri. Cang xa nguén, cuéng do am cang giam. Cudng do am chuan (ngudng

nghe) ma tai nguoi c6 thé bat dau nghe dugc la lo = 10-12 W/m?.

e Vi du: Mot ngudén am diém c6 cong suat P = 0.1 W. Cuong doé am tai mot

diém cach nguén 10 mla: I = 0.1 / (4t * 102) = 7.96 * 10-5 W/m2.
b. Mic cuong doé am (L)

e Dinh nghia: Do tai nguoi cam nhan db to cia am thanh theo ham logarit,

nguoi ta dung mot dai lugng goi la Mc cuong dé am dé biéu thi do to.
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e Cong thuc:

o Tinh theo don vi Ben (B): L(B) = log(l / lo)

o Tinh theo don vi déxiben (dB): L(dB) = 10 * log(l / lo) (1 B = 10 dB)

e Trong do:

o I: Cuong do am tai diém dang xét (W/m?2).

o lo: Cudng d6 am chuan (10-12 W/m?2).

e Giai thich: Mlc cuong d6 am la dai luong gilp so sanh d6 16n clla mot cuong
do am vdéi cuong dé am chuan. Ngudng nghe tuong ng véi L =0 dB. Ngudng
dau (am thanh gay dau tai) la khoang 130 dB.

e Vi du 1: Cuong do am cua tiéng ndéi chuyén binh thuong la | = 10-¢ W/m2,
Mlc cuong dé am la: L = 10 * log(10=%/ 10-12?) = 10 * log(10°) = 10 * 6 = 60
dB.

e Vi du 2: Tai mo6t diém, mdc cuong dé.am la 80 dB. Cuong do6 am tai di€ém do
la: 80 = 10 * log(l / 10=*2). Suy ra 8 = log(l / 10-*?), vay | / 1012 = 108, do do

| = 104 W/m?2,
3. Am co ban va hoa 4m (D6 thi dao dong am)

e Dinh nghia: D6 thi dao dong am la d6 thi bi€u dién su bién thién cla cac dai
ltgng dao déng (li d6, van toc...) theo thai gian. Hinh dang clda doé thi nay la

mot dac trung vat ly cda am.

e Gidi thich:
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o Khi mét nhac cu phat ra mot nét nhac, né khéng chi dao dong véi mot tan

sO duy nhat. Dao déng cta né la téng hgp cla nhiéu dao ddong diéu hoa.
o Am co ban: La dao ddong cé tdn s6 nho nhat, goi la fi.

o Hoa am: La cac dao dong cé tan sé bang bdi sé nguyén cta tan s6 am co

ban (2f., 3f1, 4f1,...).

o Tap hop cac hoa am tao nén phé cla am, va doé thi dao déng-am la téng
hop cla cac dao ddng nay. M6i nguon am cé cau trdc hoa-dm (sé luong va

bién do) khac nhau, tao ra doé thi dao dong riéng biét.

e Vi du:
o Am do mdét dm thoa phét ra gan nhu Ia mét séng hinh sin, chi c6 &m co
ban. D6 thi dao dong cla né rat don gian.
o Am do dan violin va piano cung phat ra mot nét La (tadn sé 440 Hz) sé cé
cung tan s6 am co ban fi = 440 Hz. Tuy nhién, bién do va s6 lugng cac
hoa am (880 Hz, 1320 Hz,...) cla ching khac nhau, dan dén dé thi dao

doéng am c6 hinh dang khac nhau.

lll. Cac dac trung sinh ly cua am

Pay la nhitng dac trung lién quan dén cdm giadc cla tai nguoi khi nghe am
thanh. Chdng mang tinh chd quan va phu thudc vao dac diém sinh hoc cia moi

nguai.
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1. PO cao

e Dinh nghia: La dac trung sinh ly ca am, gilp ta phan biét dugc am tram va
am boéng.

e Giai thich: D6 cao cla &m gan lién véi tan sé am. Tan s6 cang I6n, am
nghe cang cao (béng). Tan sé cang nhd, am nghe cang thap (tram).

e Vi du:
o Giong nam thuong c6 tan sé thap hon nén nghe tram hon giong nir cé tan

s® cao hon.

o Trong dan nhac, tiéng sdo (tan s6 cao) nghe cao va thanh hon tiéng trong

bass (tan s6 thap).

2. bo to

e Dinh nghia: La dac trung sinh ly cda am, giup ta phan biét am to va am

rd

nho.
e Giai thich: D6 to cia am gan lién véi muc cuong ddé am. Mic cuong do
am cang lén thilam nghe cang to. Tuy nhién, d6 to con phu thuéc moét chut
vao tan s6 am. Tai nguei nhay cam nhat véi cdc am c6 tan so trong khoang
1000 Hz dén 5000 Hz.
e Vidu:
o Tiéng thi tham cé mc cuong do am khodng 20 dB, nghe rat nho.
o Ti€éng may bay phan luc cat canh cé mdc cuong do am khoang 130 dB,
nghe rat to va gay dau tai.
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o MOt am cé tan s6 100 Hz va mo6t am c6 tan s6 3000 Hz cung cé muc cudng

dé am 60 dB, nhung tai nguoi sé cdm nhan am 3000 Hz to hon.

3. Am sac

e Dinh nghia: La dac trung sinh ly cda am, gilp ta phan biét dugc cac am cé
cung dd cao, cuing dd to nhung do cac ngudn khdc nhau phat ra. Am sac con

dugc goi la "mau sac" cda am thanh.

e Giadi thich: Am sic gan lién véi do thi dao dong am (hay cu thé 13 tan s6
va bién do cla cac hoa am). Su khac biét vé so lugng, tan s6 va bién do cla
cac hoa am di kém véi am co ban tao nén am sac riéng cho ting ngudn am.

e Vi du:

o Ta c6 thé dé dang phéan biét ti€ngdan piano, guitar va violin khi ching
cung choi mo6t nét nhac & cung mot do to. 6 1a nho am sac dac trung cla
moi loai nhac cu.

o Chldng ta nhan ra giong néi cua nguoi quen qua dién thoai du khéng nhin

thay ho la nho vao am sac riéng trong giong ndi cia moi nguoi.

lm>

IV. Bang tong két moi lién h

Bang dudi day tdm tat moi quan hé gilta cac dac trung vat ly va dac trung sinh

ly tuong &rng clia am thanh.
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Pac trung

sinh ly

Do cao

Pac trung vat ly tuong

ung (chu yéu)

Tan s6 cang Ién, am nghe cang cao
Tan s6 am (f)
(bbéng).

MUrc cuong d6 am cang Ién, am nghe
Mulc cudng dé am (L) va

cang to. Bo to cling phu thudc vao
Tan s6 am (f)

tan so.

Do thi dao dong am (tan Su khac biét vé cau tric hoa am
sO va bién db cua cac hoa gilp phan biét cdc nguén am khac

JAN

am) nhau.
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