Choong 1l : SONG CO HOL. A HOC

Hien t66ng song trong c6 hoc
Song am

Giao thoa song c6 hoc
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a SONG CO HOC

1) Néu cac dinh nghia clia : song cd hoc, séng doc, song ngang.

2) Néu céc dinh nghfa clia cac dai lugng déc trung cho sdng : chu ki ctia song, tAn sd clia song, budc song,
van toc truyén song, bién do song.

3) Thanh 1ap phuong trinh dao dong clia mot diém nam trén phudng truyén séng, c6 nhan xét gi vé tinh chat
ctia ham song d6 ?

4) Vi sao qua trinh truyén séng cd la qua trinh truyén nang lugng ?

1. Nonh nghéa
= Song c6 hac las nhding dao fong fian hoi lan truyen trong moi trédng vat chat theo théi gian.
= Song ngang la song co phddng dao fiong vuong goc vOi phddng truyen song.

= Song doc la song co phddng dao fiong trung vdi phédng truyen song.

2. Cac fai 166ng fiac trong cho song

Chu ki cua song la chu ki dao fiong chung cua cac phan td vat chat co song truyen qua va bang
chu ki dao fiong cua nguon song.

1
Tan so cua song la 166ng nghich fiao cua chu ki : f = T

Bobéc songl la khoang cach gan nhat gida 2 Aiem dao fiong cung pha tren cung mot phédéng

Van toc truyen song v la van toc truyen pha dao fiong.

Bien fio song A tai mot Aiem la bien Ao dao Aong cua cac phan té vat chat tai Aiem fio khi song
truyen qua.

- Gida chu ki T, tan so f, van toc v va bé6c song | col he thoc :

| = vT:X
f

3. Lap ph6déng trinh dao fiong cua mot fiiem tren phédng truyen song

= Xet mot fiiem M nam tren phddng truyen song va cach o M
nguon song O mot khoang OM =d. : =

= Gia sd nguon O dao fiong vdi phédng trinh : u = asinwt

. A o d
= Goai v la van toc truyen song thi thdi gian fie song truyen td O fien M lai —.
Y
~ oA . - ; T d, ..
= Dao flong cua M tai thdi fiiem t cung pha voi dao fiong tai O vao thdi fiiem (t _V)' toc la:

d . Y
t) = t- —); Oi ;| =vT =—
Upm (t) = uo ( V) VoI Y, ;

2pd

. d .
Um = asinw(t -V) = asin(2nt T
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® Tinh tuan hoan theo thdi gian va theo khong gian cua qua trinh truyen song.

= Khid = dg = const.

— aci 2pd,y b ‘ ‘ . I —t
= Uy (t) = asin(2nt -I—) la ham tuan hoan theo t, chu ki h/\ f\ /

o J N
= % Ta co ABoNg sin thdi gian. 5 : \/ U

v

=  Khit=tg=const. |

= Uupm (X, to) = asin(2nty -?) la ham tuan hoan theo x, chu ki

A. Ta co ABdng sin khang gian.

4. Vi sao qua trinh truyen song c6 la qua trinh truyen nang 166ng ?
* Nang l6ding song tai mot Aiem tz le vdi binh phédng cua bien fio song tai fio. Vi vay : Song
truyen fien Aiem nao thi lam cho cac phan td vat chat cua moi trééng tai Aiem fio dao fiong vai

moit bien Ao nhat Adnh, toc la truyen cho cac phan té fio mot nang 166ng. Vay qua trinh truyen
song cung la mot qua trinh truyen nang 166ng.

SONG AM

1) Thé nao Ia dao ddng 4m, song dm. SOng &m va song siéu dm gidng va khac nhau & chd nao ?

2) Su truyén am. Vén toc am.

3) Trinh bay vé cac déc tinh sinh Ii clia m : d6 cao, dé to, 4m sac Hay gidi thich vi sao cudng dd m khong dd
d4c trung d6 to clia am.

4) Bau dan trong chiéc dan ddy (chang han dan ghita) c6 vai tro gi ?

1) Dao flong am la cac song doc cd hoc truyen trong moi trédng vat chat co tan so trong khoang
16Hz % 20.000 Hz.

* Song am co tan so trong khoang 16Hz ¥ 20.000 Hz thi gay ra cam giac am. Tai ngddi khong
nghe Adbc cac song ha am (f < 16Hz) va song sieu am (f > 20.000Hz).

= Song am (nghe Ad6c) va song sieu am fieu la cac dao Aong am; tai ngddi khoing cam thul fiddic
song sieu am.

2. SO truyen am. Van toc am

= Song am truyen fi6dc trong ca ba moi trédng ran, long va khi,
nhong khoing truyen fidéc trong chan khong.

= Van toc truyen cua song am phu thuoc vao tinh fian hoi va mat fio
cua moi trédng.

- Van toc am trong chat ran 16n hén trong chat long, va trong
chat long 16n hén trong chat khi.

- Van toc am thay fioi theo nhiet fio.
3. Cac fAac tinh sinh Ii cua am
a. No cao cua am phu thuoc vao tan so cua am.
Am co tan so cang 16n thi cang cao. Am co tan so cang nho thi cang thap (cang tram).

b. Am sac phui thuoc vao tan so am, bien fiol song am va cac thanh phan cau taio cua am.
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Violin /WW
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Gigng nguoi\Mm

Song am do mot nhac cu phat ra la song tong h6p cua nhieu song am fi66c phat ra cung mot
luc. Cac song nay co cac tan soi la f, 2f, 3f, 4f ... va co cac bien fiol la Al , A2, A3, A4 ... rat
khac nhau. Am co tan so f goi la hoa am cb ban ; cac am co tan so 2f, 3f, 4f ... goi la cac hoa
am thd hai, thd ba, thd td v.v... Hoa am nao co bien fio: manh nhat sel quyet fionh fio cao cua am
ma nhac cu phat ra.

No6ng bieu dien cua dao fiong am tong hdp khong phai la mot fisdng hinh sin ma la mot fi66ng
co tinh chat tuan hoan, nhéng co hinh dang phoc tap. Maoi dao fiong am tong hép fio éng voi
mot am sac nhat fionh. Chinh vi vay ma hai nhac cu khac nhau (fian va ken chang han) co the
phat ra hai am co cung fioicao (cung tan so) nhéng co am sac hoan toan khac nhau. Tom lai am
sac phu thuoc vao so cac hoa am va cédng fiol cua cac hoa am.

Nhéng am ma dao fiong cua chung co tinh chat tuan hoan nhé noi tren goi la cac nhac am.
Ngoai nhac am con co tap am hay tieng fiong la nhéng am ma dao fiong cua chung khong co
tinh chat tuan hoan ; nhé tieng fiap, go, tieng sam no v.v...

c. No to phu thuoc méc c66ng fio am va tan so am.

- Mdc cddng fio nho nhat cua mot am fie co the gay ra cam giac am goi la ngédng nghe cua am fio.
Ngddng nghe phu thuoc tan so cua am. Am co mdc c6dng fio am cang cao thi nghe cang to. Mdc
c66ng fio cua mot am 16n fien mdc nao fio se gay ra cam giac fiau trong tai : fio la ngddng fiau. No to
cua mot am nam trong pham vi t& ngédng nghe fien ngdéong fau.

- Noito cua am phui thuoc tan so am la vi hai am co cung méc c6dng fio am, nhéng co tan so: khac
nhau se gay ra nhéng cam giac am to, nho khac nhau.

4. Vai tro cua day fian va bau fian trong chiec fian ghi ta

Trong fian ghi ta, day fian fong vai tro vat phat dao fiong am.

Bau fian fiong vai tro hop cong hédng co kha nang cong hédng fioi voi nhieu tan so khac nhau
va tang c6dng nhdng am co cac tan so fio.
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Bau fian ghi ta co hinh dang rieng va lam bang go fiac biet nen no co kha nang cong hédng
va tang c66ng mot so hoa am xac fionh, tao ra am sac fiac trong cho loai fian nay.



GIAO THOA SONG CcO

1) Trinh bay cach tao ra hién tugng giao thoa song trén mat nudc.
2) Giai thich hién tugng giao thoa song trén mat nudc.

1. Giao thoa song ndéc

- Thi nghiem : Dung moit thanh nhe co gan hai hon bi nho fiat cham mat nééc. Thanh nay
fi6dc gan vao mot thanh rung lam cho hai hon bi dao fiong cung tan so va cung pha. Hai
hon bi tao ra tren mat nééc hai he song ket hdp lan truyen theo nhding fééng tron fong
tam.

- Mo ta hien t6ding : Khi hinh anh song fia on fionh, tren mat n6dc xuat hien cac gén song
co hinh nho sau : mot fiddng thang noi tren mat ndédc trung voi A6GNg trung trdic cua
fioan AB, & hai ben A66ng trung troc la nhéng Ad6ng hipebol noi tren mat nédc (goi la
cac gon loi), xen kel gida nhdng i6dng nay la nhding A66ng hipebol khac tai fio mat néoc
khong dao fiong. Nhdng Ad6ng hipebol nay fieu nhan A va B la tieu fiiem va Adng yen tai
cho.

2. Giai thich hien t66ng giao thoa song
Giai thich fionh tinh
Sé/ dé co hinh nh6 mo ta 6 tren la do hai nguon A va B phat ra cac song ket hop (co cung tan so
va cung pha). Hai song nay co mien giao nhau nen chung giao thoa véi nhau.
= Tai nhong cho ma hai song tdi t& A va B cung pha, chung se tang c66ng nhau, bien fio

dao fiong tong hdép Aat cdc Aai. Quy tich cua cac fiiem nay tao thanh cac gdn loi, noi tren mat
noédc (cac NBANg nay la fibdng trung tréic cua Acan AB va cac hipebol noi tren).

= Tai nhéng cho ma hai song fien t6 A va B ngodic pha vdi nhau, chung se triet tieu nhau,
bien fiol dao fiong tong hdp bang khong. Quy tich nhdéng filem nay la cac hipebol tai fio nd6c
khong dao fiong.

Giai thich fionh 166ng (dda vao fio lech pha)

Gia s6 phddng trinh dao fiong tai nguon A va nguon B col cung
bieu thoc :

Ua = Ug = asin2rft
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Phodng trinh dao fiong tai M td nguon song A va td nguon B

truyen fien :

)

Uam = asin(2rft -

2pd;
I
d
i
Hieu pha gida hai dao fiong nay la :
Ag = Ig(d2 -d) = IEDd (khoing fioi theo thai gian).

Upm = asin(2nft -

Cdoc fai khi: Ap=k2r — Ad =K\ ; ke Z

Coc tieu khi : Ag = (2k + 1)t — Ad = (2k + 1)|E

- Quy tich cua cac filem thoa Ad = kA : xac fAidonh cac Aédng cong hypebol co bien fio dao
fiong cdc Aai. Ong voi mai tro so cua k ta co mot hipebol. Véi k = 0, d; - d» = 0, quy tich la

fiddng trung troic cua AB

- Quy tich cua cac fiiem thoa : Ad = (2k + 1)'5: xac fidnh cac fiddng cong hypebol co bien fio

dao fiong bang 0.

- Vay, giao thoa la s6 tong hdp cua hai hay nhieu song ket hdp trong khong gian, trong fio co
nhéing chol co fionh ma bien fo song Addc tang cédng hoac giam bot.

SONG DONG

a) #inh nghia vé séng diing.
b) Gial thich cach hinh thanh séng diing trén mot sgi day.
c)

)

Néu dl'gu kién dé c6 séng diing cho truding hap hai dau sgi day cd dinh.

d) Cach xdc dinh van toc truyén song bing hién tugng séng diing.

a. Nonh nghéa : Song doing la song co cac nut va cac bung coi fionh trong khoing gian.

b. Giai thich cach hinh thanh song déng tren mot séi day
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Thi nghiem : Buoc fiau B cua sdi day co fionh vao té6ng va cam fiau A rung manh. Thay foi
dan Ao rung (toc thay fioi tan so dao fiong cua fiau A) ien mot luc nao fio ta thay s6i day
rung on Adnh trong fio co nhéng cho rung rat manh pung song) va nhdng cho hau nhoé
khong rung (nut song). Cac filem nut va bung co vo tri xac fidonh, khong di chuyen tren day,
vi the hien t66ng nay fiddc goi la song dong.

Giai thich Aonh tinh

= Dao fiong té A truyen theo soi day fien B, do6di dang mot song ngang. Nen B, song bd phan xa
truyen ngodc lai A. Moai fiiem M tren day nhan Addc hai song : mot song truyen troc tiep to A
goii la song tdi, mot song phan xa té B. Hai song nay la song ket hép, chung giao thoa véi nhau
tao nen tren day nhdng filem dao fiong vOi bien fio cdc fAai (bung) va nhdng filem co bien Ao
bang khong (nut).

(*) Giai thich fionh 166ng (dda vao s6 tong hdp cua hai song)
(* Phan giai thich fionh 166ng chz dung cung cap them kien théc fie lam bai tap, hoc sinh co the khong
can trinh bay phan nay).

Gia so song tai Aau A co bieu thoc : ua = asinot

R . X
Song tdi tai M : Upm = asino(t - V)

e . 2- X
Song phan xa tai M : Uom = - asino(t - )
Song tong hdp tai M :

. X . - X
Uuv = Uim+ Uy = asino(t - V) - asino(t - )
.oow(- X wi
= 2asin (%) cos(wt - 7)

Nho vay dao fiong tai M la mot dao fiong fiieu hoa cung tan so vi nguon, nhéng bien Ao phu
thuoc vaio vo tri cua Aiem M :

A = 2a|sin%(l- X) |:2a|sin|£(l- X) |

Tai M co bung song khi : A = 2a, luc fio : |sin iﬁ(l -x) =1

N Iﬁa-x) = (2k+1)% ke Z

kI
= X:|—(7+Z) (a)
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Tai M co nut song khi: A =0, luc fio : |sin 2

I—(|-><)I=O
= Iﬁa-x):kn
:x:I—% (b)

Tinh chat cua song doing

Vo tri cua cac nut va cac bung la coi fionh.

Khoang cach gidéa hai nut hoac hai bung
kel tiep nhau fieu bang nda bddc song

|
(E)'

c. Nieu kien fie co song déng

- I
- Nel co song déng vdi hai filem nut 6 hai flau day phai co fieu kien : | = kE k=1,2,.)
trong Ao | la chieu dai cua day.

Ne co song déng vdi mot nut 6 fiau nay va mot bung & flau ka, phai co fieu kien
I

I
I=k—=+— k=0,1,2 ...
2 4 ( )

d. Cach xac fionh van toc truyen song bang hien t66ng song ddng

= Hien t6dng song dding cho phep ta fio fiddic bodc song A mot cach chinh xac. Biet A va f ta xac
fionh fi6dic van toc truyen song theo heithéc : v = A.f



