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Tong hop kién thic vé Pd cao cua &m

D06 cao la moét trong ba dac trung sinh Ii cia am thanh, bén canh d6 to va am
sac. N6 giup chiing ta phan biét dugc cdc am tram, béng khac nhau. Chuyén dé
nay sé di sau vao ban chat vat Ii cia dé cao va cac yéu-t6-anh-huédng-dén-né.
1. PO cao cua am la gi?

D06 cao cla am la moét dac trung sinh Ii cia am, phu thudéc vao cam nhan cua tai

ngudi, gilp ta phan biét dugc am tram (thap) va am béng (cao).

e Am tram (thap): La nhitng &m nghe cé vé nang, sau nhu tiéng tréng cai,
giong ndéi cla nam gidi truéng thanh.

o« Am béng (cao): La nhitng &m nghe thanh, cao vat nhu tiéng séo, ti€ng chim
hét, giong ndéi cla nit gi6i va tré em.

Trong doi song, ta thuong xuyén phan biét dé cao cta am thanh. Vi du, khi mot
ca si Ién nhitng no6t cao, ta néi ho cé "giong cao". Khi mot chiéc xe tai gam ru,

ta nghe thay am thanh "tram" va nang né.

2. Moéi quan hé giita P6 cao va Tan so

Pac trung vat |i quyét dinh do cao cia am chinh la tan s6 cla séng am. Moi

quan hé nay la m6i quan hé truc ti€p va mat thiét.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang1/8



a. Tan so (f)

Tan s6 cla séng am la s6 dao dong ma ngudon am (hodac cac phan t& moi

truong) thuc hién dugc trong mot giay.
e CONng thuc:f = 1/T

e Trong do:

o f: Tan so, don vj la Hertz (Hz).

o T: Chu ki dao dbéng, don vi la giay (s).

b. Méi quan hé truc tiép

D0 cao cla am ti lé thuan véi tan sé ciia séng am.

« Tan sd cang I6n (f cao) » Am cang cao (béng).

e Tan sd cang nho (f thap) » Am cang tram (thap).

Tai nguoi la mot bd phan cdm nhén tan so rat nhay, cé thé phan biét dugc su
thay déi rat nho vé tan s, tr dé cdm nhan dugc su khac biét vé do cao.

Vi du 1: Tiéng vo ve cla con mubi c6 tan sé rat cao (khodng 500-600 Hz), do
doé ta nghe thay am thanh rat cao va chdéi tai. Nguoc lai, tiéng gam cula su t& co

tan so rat thap (dudgi 100 Hz), tao ra am thanh tréam va uy luc.

Vi du 2: Trong am nhac, cac nét nhac tu b6, Ré, Mi, Fa, Sol, La, Si cé tan s6

tang dan. Not D6 tram cé tan s6 thap hon noét Si cao.
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3. Phan loai am thanh theo tan sé

Dua vao kha nang cdm nhan cla tai nguoi, séng am dugc chia thanh ba loai

chinh:

Dai tan

Loai am

so (f)

Séng dia chan truéc
Tai ngudi khéng nghe

dong dat, tiéng goi bay
dugc. Co6 thé gay cam giac

Ha am f16 Hz cUa voi, su chuyén

mét mai, khé chiu, buon

dong cla cac khoi
non khi cé cuong do Ién.

khdng khi 16n.

Tai ngudi c6 thé cdm nhéan
) Giong ndi con nguoi (85
Am nghe 16Hz =<f dugc. Day la daitan so cla
A - 1100 Hz), ti€ng dan
duoc (Am =< 20.000 giong ndi, am nhac va hau
piano (27.5 - 4186 Hz),
thanh) Hz hét am thanh trong doi
ti€ng chim hot.
song.

Tai ngudi khdng nghe

f> Séng siéu am cua dai,
dugc. Cé kha nang truyén
20.000 ca heo dé dinh vi; may
Siéu &m thang, it bi nhiéu xa va cé
Hz (20 siéu am trong y té&; may
nhiéu ing dung trong khoa
kHz) do khuyét tat vat liéu.

hoc, ki thuat.
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4. Cac yéu té anh huéng dén tan sd va do cao cia am

Tan s6 ctia &m khoéng phai la ngau nhién ma phu thudc vao cac dac tinh vat Ii

cla nguon phat am. Hai nguén am phd bién nhat [a day dan va cot khi.
a. Séng am trén day (Vi du: Pan guitar, piano, violin)

Khi mot sgi day dan hoéi dugc gay, nd sé dao dong va tao ra séng ding. Tan s6

cla cac dao dong nay quyét dinh d6 cao clia am phat ra.
Cong thuc tinh tan sé séng dung trén day cé hai dau cé dinh:
fk=(k/2L)*V(T/p)

o f k: Tan s6 cla hoa am bac k (Hz).

k: Bac ciia hoa am (k =1, 2, 3, ...). V6i k=1, ta c6.am co ban (tan s6 nhé

nhat, am tram nhat). Cac giéa tri k > 1 tuong ing véi cac hoa am.

L: Chiéu dai cua sgi day (m).

T: Luc cang cua sgi day (N).

M: Mat do khoi lugng dai cda day (kg/m), dugc tinh bang p = m/L (véi m la

khoi lugng day).

TU cong thic trén, ta thay tan s6 (do cao) clia am do day phat ra phu thudc
Vao:
1. Chiéu dai (L): Tan so ti 1é nghich vai chiéu dai day (f ~ 1/L). Day cang ngan,

am phat ra cang cao.
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Vi du: Khi choi dan guitar, ngudi choi badm vao cédc phim dan khac nhau. Viéc
nay lam thay déi chiéu dai hiéu dung cla phan day dao déng. Bam cang gan
vé phia thung dan, phan day dao dbéng (L) cang ngan, tan sé (f) cang I6n, va

noét nhac phat ra cang cao.

. Luc cang (T): Tan so ti l1é thuan véi can bac hai cla luc cang day (f ~ VT).
Day cang cang, am phat ra cang cao.

Vi du: Khi 1én day dan, nguoi ta van cac khoéa dan. Van khdéa dé€ day cang hon
(tang T) sé lam tang tan so, khién am phat ra cao haon cho dén khi dat dung

not nhac chuén.

. Mat dé khoi luong dai (p): Tan soé ti I1& nghich véi can béac hai cia mat do
khoi lugng dai (f ~ 1/V). Day cang nhe (manh, g nhd), am phat ra cang cao.
Vi du: Trén mot cay dan guitar, cac day cé dé day khac nhau. Day so 1 (day
Mi cao) la méng nhéat (4 nhé nhat) nén phatra am cao nhat. Day s6 6 (day Mi
tram) la day nhat (u I16n nhat) nén phat ra am tram nhat, du chidng cé cung

chiéu dai va luc cang tuong duaeng.

b. S6ng am trong cot khi (Vi du: Sao, ken, chai lo)

Khi théi vao miéng sdo hoac keén, cot khong khi bén trong sé dao dong, tao ra

séng dung va phat ra am thanh. Tan sé clia am phu thubc vao chiéu dai cot khi

va cau trdc cla 6ng (kin hay hé).

Truong hop 1: Ong mét dau kin, mét dau hé (VD: Kén clarinet, thi vao miéng chai)

Trong trudng hop nay, tai dau kin luén la moét nut séng va tai dau hé luén la mot

bung séng.
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Cong thuc tinh tan sé:
f k=(2k + 1) * v/ (4L) (Chi cé cac hoa am bac lé)

e k:0,1, 2, ...

e v: TOC d0 truyén am trong khong khi (khodng 340 m/s & diéu kién thudong).
e L: Chiéu dai cla cot khi (m).

Am cao ban (trdm nhat) &ng véi k=0: f 0 = v / 4L.

Vi du 1: Khi ban théi vao miéng mét chai thay tinh rong, ban sé nghe thady mot
am tram. Néu ban dé nudc vao chai, chiéu dai cdét khong khi (L) bén trén mat
nudc sé giam di. Theo céng thuc, L giam thi f tang, do dé am thanh phat ra sé

cao hon.

Vi du 2: M6t cay ken clarinet dai 60 cm (0.6 m). Tan s6 @&m co bdn ma nd co6 thé

phatralaf 0 =340/ (4 *0.6) = 141.7 Hz.
Truong hop 2: Ong hé ca hai dau (VD: Sao tric, sdo flute)
Trong trudng hop nay, hai dau ha clia 6ng ludn la hai bung séng.
Coéng thuc tinh tan sé:
f k =k *v/(2L) (Céca hoa &m bac chan va bac 1é)
e k: 1,62, 3, ..
e v: TOC d0 truyén am trong khoéng khi.

e L: Chiéu dai clia cot khi (m).

Am co ban (trdm nhat) Gng vGi k=1: f 1 = v / 2L.
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Vi du 1: Nguoi chai séo tric thay déi dé cao cla not nhac bang cach dung ngén
tay bit hodc mad cac 16 trén than sdo. Khi ma mét 16, chiéu dai hiéu dung cda cot
khi dao dong (L) bi rdt ngan lai. L giam lam cho tan soé f tang Ién, tao ra mot not
nhac cao hon.

Vi du 2: So sanh hai cay sdo cé cung cau tric nhung khéc chiéu dai. Cay sao
ngan hon (L nhé hon) sé& phat ra am co ban c6 tan s6 cao hon, tdc la &m thanh

tong thé cla nod sé cao va thanh hon cay sao dai.
5. Bai tap vi du va ung dung

a. Vi du tinh toan
Bai toan: Mot day dan guitar dai 65 cm (0.65 m) c6 khéi lugng 3.9 g. D€ day
phat ra nét La (A4) c6 tan s6 am co ban la 440 Hz, can phai diéu chinh luc cang
day la bao nhiéu?
Phan tich va giai:
1. Poéi don vi:
oL=65cm=0.65m
om=3.99g =0.0039 kg
2. Tinh mat do khoi luong dai (u):
H=m/L=0.0039/0.65 = 0.006 kg/m

3. Ap dung cong thuc tan sé &m co ban (k=1):

f1=(1/2L)*V(T/p)
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440 = (1 /(2 *0.65)) *V(T/0.006)
4. Bién doi dé tim T:

440 * (2 * 0.65) = V(T / 0.006)

572 = V(T /0.006)

T/0.006 =5722= 327184

T =327184 *0.006 = 1963.1 N

Két ludan: Can moét luc cang khodng 1963.1 N dé day dan phat ra not La 440

Hz.
b. Ung dung thuc té

e Trong am nhac: Hiéu biét vé moi quan hé gitra tan s6 va cac dac tinh vat Ii
cla ngudbn am la co sé dé thiét k&, ché tao va st dung cac loai nhac cu. Viéc

|én day dan chinh la diéu chinh luc cang T dé€ dat dugc tan s6 f mong muon.

e Trong y hoc: Siéu &m(séng am c6 tan so rat cao) dugc dung dé€ chan doan
hinh dnh (siéu am thai, siéu am tim), pha sdéi than ma khéng can phau thuat.

e Trong cong nghiép va ki thuat: Siéu am dugc dung dé kiém tra cac
khuyét tat bén trong vat liéu (duong han, khoi kim loai), lam sach cac chi tiét
may moc phurc tap, hodac do dd sau cua bién.

e Trong tu nhién: Nhiéu loai dong vat nhu doi, cad heo st dung siéu am dé

dinh vi, sdn moi va giao ti€p trong moi trudng thiéu dnh sang.
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