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BAI 8. MO TA SONG

I. YEU CAU CAN PAT

o Tir d6 thi d6 dich chuyén — khoang cach (tao ra bang thi nghiém, hodc hinh v& cho trudc), mo ta
duogc song qua cac khai niém budc song, bién do, tan s6, toc dd va cuong do song.

* Tir dinh nghia cta van téc, tan sb va budc song, rat ra dugc biéu thirc v = Af.

* Van dung duoc biéu thirc v = Af.

* Thyc hién thi nghiém (hodc st dung tai liéu da phuong tién), thao luan dé néu duoc mdi lién hé cac

dai lugng dic trung cua song voi cac dai luong dic trung cho dao dong cua phan tir moi truong.

II. SU HINH THANH VA LAN TRUYEN SONG

1. Sy hinh thanh séng
Tam chéng
. X . , . . .. . . x. i phan xa
Khi ngudn dao dong tac dung 1én mot moi truong dan hoi, cac
phan tir moi truong & gan ngudn dao dong trude. Nho luc lién
két gitra cac phén tu, trang thai dao dong dugc truyén 1an luot
ra xa ngudn va tao thanh song.

Song co la nhitng bién dang co lan truyén trong mét moi truwong dan hoi.
Dé hinh thanh va truyén duogc séng co can co: v

* Mot ngudn dao dong. a)

* Mot moi truong gom céac phan tur co6 1ién két voi nhau. o

<
x
n
<
-

Séng co khéng truyén dwoc trong chdn khéng vi chén

<

>1

khéng khéng cé cdc phan tir vit chdt dé truyén dao dong. b)

. ; 0
2. Ban chit ciia sy truyén séng 1 5 1N, (N X
- = 1
' 4 7]

|

Khi song truyén qua méi trudng:

i

* Cac phan tir mdi truong chi dao dong quanh vi tri can

bang.

* Trang thai dao dong va ning luong dugc truyén tir noi

&
o

nay dén noi khéc.

« Céc phan tir vat chat khong chuyén dong theo song trén

[oX
o
i

g
=
)
x

mat quang duong lon.

Vi dy, mgt vat nho noi trén mét nudce chi dao dong quanh

S

vi tri ban dau khi song truyén qua, khong chuyén dong N

ra xa cung voi ngon song. Hinh 8.3. M6 ta suw truyén séng trén day
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III. PO THI MO TA SONG

1. D6 thi dd dich chuyén — khoang cach

Do thi u — x biéu dién do dich chuyén u cua cac phan tw moi truong theo vi tri x tai mot thoi diém

xdc dinh.
Trén do thj: Li 6 u 4
.2 . . 5 Ngon soéng
* Truc tung bicu dién do dich chuyén u. Buoc séng A
\ - A - X . ; A .- Bién do song

* Truc hoanh biéu dien vi tri x trén phuong
truyén song. 0 1

. 2 £ , \ . Phuwong truyén séng
* Biém cao nhat ctia duong cong dugc goi la
ngon song. Lom song

* Piém thap nhét cua duong cong duoc goi 1a D6 thi (w — x) ciia mét séng hinh sin
10m song.

» Khoang cach 16n nhat tir duong cong dén vi tri can bang 13 bién d6 song.

« Khoang cach giita hai ngon song lién tiép hodc hai 16m séng lién tiép 1a mot budc song.

Puong hinh sin trén d6 thi u — x khong phai 1a quy dao chuyén dong cua mot phan tir. Mdi diém trén

duong cong biéu dién mot phan tir khac nhau tai cing mot thoi diém.

2. Phén biét hai loai do thj

P thiPai lwong trén truc ngangY nghia

u—x|Vitrix Trang thai ctia nhiéu phén tlr tai cung mot thoi diém

u —t|Thoi gian t Dao dong ctia mdt phan tir theo thoi gian

Tir d6 thi u — x, ta xac dinh duoc bién do A va bude song A.

Tir d6 thi u — t, ta x4c dinh dugc bién do A, chu ki T va tan s f.
IV. CAC PAI LUQNG PAC TRUNG CUA SONG

1. Bién dg song

Bién dp song A tai mot diém la dp léch I6n nhit ciia phan tie méi truwong tai diém dé khéi vi tri cin bang.
Bién dg song tai mot diém béng bién d¢ dao dong cua phén tor moi truong tai diém do.
Trong thyc té, bién d6 séng thudong giam khi séng truyén ra xa ngudn do ning lugng bi phan tan va

tiéu hao.

2. Chu ki va tan so séng

Chu ki séng T la chu ki dao déng ciia cdc phén tie méi trwong khi séng truyén qua.

Physics Team|| https://physicsteam.vn <Trang 5»



PHYSICS 2018 SERIES || VAT LY 11 CHUYEN PE: SONG

Chu ki song bang chu ki ctiia nguon: Tggng = Tpgysn-
Tan so song f la tan so dao dong ciia cdac phan tir méi truwong khi song truyén qua.
Tan s6 song bang tan s6 cua nguon: fsne = faguon-

YN LA A 1:A AL 2. 1
Chu ki va tan so lién h¢ béi f = pet
3. Buéc song

Buéc song A la khodng cich giita hai phan tiv gan nhau nhdt trén phuwong truyén séng dao dpng
cung pha.

Budc song ciing 1 quing dudng ma séng truyén duoc trong mot chu ki: A = vT.

Trén d6 thiu — x:

« Hai ngon séng lién tiép cach nhau A.

* Hai 16m song lién tiép cach nhau A.

A . 1 . A A, . A
* Mot ngon song va lom song gan nhat cach nhau >

np A2 A L1s AA 1Y \ < 1 A A, s A
* Mot diém c6 11 d§ bang 0 va ngon hoac 10m gan nhat cach nhau T

4. Téc dd truyén song

Téc dj truyén song v la téc d lan truyén trang thdi dao dong trong méi triwong.

Néu séng truyén duoc quing duong s trong thoi gian t, ta co v = %
A v A ~ . , o A
Trong mdt chu ki, song truyén dugc mot bude séng nén v = et
N 1
Vif = 7> Suy ra:

v

Céc dang bién d6i thuong dung 1a A = -

|
Il
<
=
\h
Il
|
<
o
iﬂ
Il

Trong mot moi truong xac dinh:
* Téc do truyén song phu thudc vao tinh chat ciia moi truong.
* Tan s6 do ngudn song quyét dinh.

« Khi v khong dbi, tan sd ting thi budc song giam.

5. Cwong do song

Cuwong dp song la nang lwong song truyén qua mét don vi dién tich dit vuong goc voi phuong
truyén song trong mét don vi thoi gian.

c \ A1 \ 2
Don vi ciia cuong do song 1a W/m”~.
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V.POQ LECH PHA GIUA HAI PIEM

Xét hai diém trén cung phuong truyén song, cach nhau mot khoang d. Do 16n d6 1éch pha giira hai

dao dong la:

A I_21td

* Hai diém cung pha khi d = k2.

* Hai diém nguoc pha khi d = (2k + 1),
* Hai diém vuong pha khi d = (2k + 1),
Trong 40, k 14 s6 nguyén.

Thoi gian séng truyén gitra hai diém cach nhau d 1a At = <.
BAI 9. SONG NGANG, SONG DOQC. SU TRUYEN NANG LUQNG CUA SONG CO

I. YEU CAU CAN PAT

» Néu duoc vi du chimg t6 séng truyén ning lugng.
* Str dung m6 hinh song giai thich duwoc mot s6 tinh chat don gian ctia 4m thanh va anh sang.
» Quan sat hinh anh (hodc tai liéu da phuong tién) vé chuyén dong ctia phan tir méi trudng, thao luan

dé so sanh duoc song doc va song ngang.
II. SONG NGANG VA SONG DQC

1. Song ngang

Song ngang la séng trong dé cdc phan ti méi trwong dao dong theo phwong vuéng géc véi phwong
truyén song. —

Ta c6: phuong dao dong L phuong truyén séng.

Vi du:

* Song truyén trén day dan hoi.

* Song truyén trén day dan.

« Trong md hinh don gian, séng trén mit nude duge mod ta bang

dao dong lén xuodng clia cac phan tr nude trong khi song truyén

theo phuong ngang. .
P g hgang Mot song ngang truyén trén ddy

2. Song doc

Song doc la séng trong dé cdc phin tiv méi trwong dao dong theo phwong tring véi phwong truyén

song.
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Ta c6: phuong dao dong || phuong truyén song.

Vi du:
, A . Bé‘n aydao dé.ng Phuong truyén song
* Séng truyén doc theo 10 xo. S —————

* Song am truyén trong khong khi.

. L . . 7 3
* S6ng nén truyén trong chat ran, chat 1dng va chat khi. Dén  Nén Séng chira truyén aén
Trong séng doc: Mt séng doc truyen trén 1o xo
* Ving nén 1a viing cac phan tor méi trudng & gan nhau hon binh thudng.
* Ving dén 13 viing cc phan tir méi trudng & xa nhau hon binh thuong.
Budc song cia song doc bang khoang cach gitta hai viing nén gan nhau nhét hodc hai ving dan gan

nhau nhét.

3. So sanh

Noi dung Song ngang Song doc

Phuong dao dongVudng goc phuong truyén song Tring phuong truyén song

Biéu hi¢n Ngon song, 10m song Vung nén, vung dan

Vidu Song trén day Song am trong khong khi

Khéng dugc cin ¢t vao hinh dang dudng hinh sin dé két luan loai song. Tiéu chi phan loai 1a mdi

quan hé giira phuong dao dong va phuong truyén song.

II1. SU TRUYEN NANG LUQNG CUA SONG
Ngudn séng truyén niang lugng cho cac phan tir moi truong & gan ngudn. Nho luc lién két, ning luong
duogc truyén tiép dén cac phan tir & xa hon.

Vi vay:

Qus trinh truyén sdng la qua trinh truyén ning lwong.

Khi séng truyén:

« Céc phan tr moi truong dao dong quanh vi tri can bang.

» Trang thai dao dong va niang luong dugc truyén di.

* Vit chat khong chuyén dong theo song trén mot quing dudng 16n.
Mot s6 vi du ching to song truyén ning luong:

* Song nude lam phao dao dong.

* Song bién tac dung luc 1én bo.

* Song truyén trén day lam cac diém & xa ngudn dao dong.

* Song am lam mang nhi dao dong.
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IV. MO HINH TRUYEN AM TRONG KHONG KHIi

Nguon am la mot vat dao dong phdt ra am, chang
Dao ddng ctia X
N A A \ - - A ang | Phuong truyén am
han mang loa, am thoa, ddy dan hodc mat trong. — e

Khi mang loa dao dong:
* Mang loa chuyén dong ra phia trudc, ép 16p khong
khi trudc mat va tao vung nén. \

Nén Dan

« Mang loa chuyén dong vé phia sau, tao ving dan. .
L. e N Cac lop khong khi nén — dan lan truyén tao thanh song am
e Céc vung nén va dan lién tiép lan truyén ra xa
ngudn.

Céc phan tir khong khi dao dong theo phuong truyén 4m nén séng am trong khong khi 1a song doc.

Khi song am dén tai, sy bién thién 4p suat khong khi [am mang nhi dao dong va tao ra cam giac am.

V. BIEN PQ, TAN SO VA CAM GIAC AM

Trong cung diéu kién:

* Bién d6 song am cang 16n thi am thuong nghe cang to.
* Tan s6 &m cang 16n thi Am nghe cang cao.

* Tan s6 4m cang nho thi 4m nghe cang thap.

Do to va do cao 1a hai dac trung khac nhau:

Pac trung Pai lwong lién quan chi yéu

Am to —am nhd [Bién dg, cuong do am

Am cao — am thap/Tan so

Theo pham vi duoc néu trong SGK, 4m nghe duoc c6 tan s khoang tir 16 Hz dén 20 000 Hz.
BAI 10. THU'C HANH: PO TAN SO CUA SONG AM

I. YEU CAU CAN PAT

* Thao luan dé thiét ké phuong &n hodc lya chon phuong an va thuc hién phuong an, do dugc tan sb

clia song am béng dao dong ki hodc dung cu thuc hanh.

II. CO SO CUA PHEP PO

- Chu ki va tén s lién h¢ boi f = ~.

- Mubn xéc dinh tan sb cua song am, ta do chu ki T cua tin hi¢u roi tinh tan sb f.

- Am thoa dao dong phat ra song am. Micro bién song am thanh tin hi¢u dién c6 cung tan sb. Tin hiéu
dugc khuéch dai va dua vao dao dong ki dé quan sat.

Qua trinh bién doi:
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Dao dong cia am thoa — s6ng am — tin hi€u di¢n — dao dong ki.

Dao dong ki khong do tryc tiép song 4m ma hién thi tin hiéu dién do micro tao ra.

III. DAO PONG Ki PIEN TU

Dao dong ki 1 thiét bi dung dé hién thi tin hiéu dién bién thién theo thoi gian.

Trén man hinh:

« Phuong ngang biéu dién thoi gian.

« Phuong thang dtmg biéu dién dién ap tin hiéu.

Mot sé nut diéu chinh co ban:

* VOLTS/DIV: quy dinh dién ap tng v6i mot 6 theo phuong thang ding.

* SEC/DIV hoac TIME/DIV: quy dinh thoi gian tng v61 mot 6 theo phuong ngang.
« TRIGGER: 1am tin hi¢u hién thi on dinh trén man hinh.

IV. DUNG CU THi NGHIEM

Vs

My dao dong ky dién tir Man hinh hién thi dao dong ki dién tir

* Dao dong ki dién tur.

* Micro.

* Bo khuéch dai tin hi¢u.

 Am thoa.

* Buia cao su.

* Gia d& va day noi.

V. TIEN HANH THi NGHIEM

Budrc 1. Bo tri dung cu

Gan am thoa vao gia d&, dat micro gan 4m thoa va hudng

dau thu cua micro vé phia am thoa.

Buéc 2. Ndi thiét bi

B¢ thi nghiém do tan so song dm
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No1 micro véi bo khuéch dai, sau d6 noi dau ra cua
bd khuéch dai véi dao dong ki.
Buéce 3. Tao am

Dung buia cao su go nhe vao mot nhanh cia am thoa.

Buéc 4. Piéu chinh tin hiéu

* Piéu chinh VOLTS/DIV dé tin hiéu c6 chiéu cao
phu hop.

* Piéu chinh SEC/DIV dé quan sat dugc nhiéu chu ki.
« Piéu chinh TRIGGER d¢ tin hiéu démg yén.

Bo tri thi nghiém do tan so song am

Buéc 5. Po va xir li két qua

Chon hai diém trén tin hiéu c6 cung trang thai dao dong, chang han hai dinh lién tiép, rdi xac dinh

chu ki.

Nén do thoi gian ctia nhiéu chu ki dé giam sai s6.

VI. XAC PINH CHU KI VA TAN SO

Néu mot chu ki chiém n 6 ngang va mdi 6 tng vé6i thoi gian ty, tacd T = nty va f = ni
0

Néu N chu ki chiém n 6 ngang, ta co:

Trong do, t, 1a gia tri SEC/DIV.

Can d6i thoi gian vé gidy trude khi tinh tan sb:
*1ms=1073s.

elus=10"%s.

Tir dinh thir nhat dén dinh thit m c6 m — 1 chu ki.

VIL XU Li VA PANH GIA KET QUA

Thuyc hién phép do nhiéu lan va tinh gia tri trung binh:

= fitf2++fa
f= - ;

So sanh gia tri do dwoc véi tan sd ghi trén 4m thoa.
Pé giam sai so:

* Do nhiéu chu ki.

* Diéu chinh tin hiéu r5 va 6n dinh.

e Thyuc hi¢n thi nghiém & noi yén tinh.

* Gilr cO dinh vi tri cua am thoa va micro.
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* Khong dung vat cung hodc go qua manh vao am thoa.
BAI 11. SONG DPIEN TU

I. YEU CAU CAN PAT

* Néu dugc trong chan khong, tat ca cac song dién tir déu truyén voi cung toc do.

« Liét ké dugc bac do 16n bude song cua cac birc xa chii yéu trong thang song dién ti.

II. SONG PIEN TU

Song dién tiv la dién tiv trwong lan truyén trong khéng gian.

Song dién tur:

* Truyén dugc trong mdi truong vat chat.

* Truyén dugc trong chan khong.

Trong chan khong, tat ca cac song dién tir déu truyén voi toe do:
¢ =3,0x108% m/s.

Gitra toc do, budc song va tan sé c6 he thic:

c=Af
c \ _ S
Suyrad = fvaf =
III. THANG SONG PIEN TU
= " " A
Buéc song ngin < Néng luong tang dan Budc song dai
— —
10 nm 10 nm 1nm 10% nm 108 nm 1m 10°m
Tia Gamma Tia X Tt ngoai Hdng ngoai Vi ba Séng vo tuyén

T ] T T T 1 T ] T T
10%Hz 102Hz 10%Hz 10'®Hz 10'®Hz 102Hz  10"Hz 108 Hz 108 Hz 104 Hz 102 Hz

Tan sb cao Tén s6 thap

Anh sang nhin thdy

7 x 10" Hz 4x10"Hz

Thang song dién tir
Theo chiéu budc song giam dan, cac birc xa dugc sap xép nhu sau:
Soéng vo tuyén — séng vi ba — hong ngoai — anh sang nhin thdy — tir ngoai — tia X
— tia gamma.

Theo chiéu trén:

Physics Team|| https://physicsteam.vn «Trang 12>



PHYSICS 2018 SERIES || VAT LY 11 CHUYEN PE: SONG

* Budc song giam dan.
* Tan s0 tang dan.

Céc vung trong thang song dién tir khong c6 ranh gidi hoan toan rd rang va c6 theé chong lan nhau.

IV. CAC BUC XA CHU YEU

Burc xa Khoéng budéc séng gan ding Ung dung tiéu biéu

Séng vo tuyén 1073 m dén 10° m Phét thanh, truyén hinh, thong tin
Séng vi ba 1073 mdén 1 m Rada, vé tinh, dién thoai, 10 vi song
Tia hdng ngoai  Khoang 107 m dén 103 m Diéu khién, anh nhiét, suoi

Anh sang nhin thayKhoang 3,8 X 10”7 m dén 7,6 X 10~7 mMat ngudi nhin thay

Tia tir ngoai Khoang 1078 m dén 10~" m Phét quang, khir khuan
Tia X Khoang 107'* m dén 10™° m Chup X-quang, kiém tra vat liéu
Tia gamma Khoang 107 m dén 10~ m Y hoc, cong nghiép, nghién clru

1. Anh sang nhin thiy
Anh séng nhin thdy c¢6 budc song khoang tir 380 nm dén 760 nm.
Theo chiéu budc séng ting dan:
Tim — cham - lam - luc = vang — cam — dé.

Anh sang tim c6 budc séng ngan hon va tan so 16n hon anh sang do.

2. Tia hong ngoai

Tia hong ngoai c6 budc song dai hon anh sang d6. Cac vat c6 nhiét dd cao hon mdi trudng xung
quanh déu c6 thé phat tia hdng ngoai.

Ung dung: dicu khién tir xa, camera anh nhiét, do nhiét do va suoi.

3. Tia tir ngoai

Tia tir ngoai c6 budc song ngan hon anh sang tim.
Nguén phat: Mat Troi, hd quang dién, dén hoi thuy ngén va cac vat cd nhiét do cao.

Tia tir ngoai manh c6 thé gay hai cho mit va da.

4. Song vo tuyen va song vi ba

S6ng vo tuyén duge phat tir anten va dugc ding dé truyén am thanh, hinh anh va dir liéu.

Soéng vi ba duge ung dung trong thong tin v¢ tinh, rada, mang dién thoai di dong va 10 vi song.
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Truyén séng v tuyén trong khi quyén

5. Tia X va tia gamma

Tia X duoc tao ra khi electron co toc d 16n dap vao bia kim loai. Tia X duoc ding trong y hoc, kiém
tra hanh 1i va phat hién khuyét tat vat liéu.

Tia gamma c6 budc song rat ngin va tan sb rat 1on. Tia gamma duoc dung trong y hoc, cong nghiép

va nghién ctru khoa hoc.
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BAI 12. GIAO THOA SONG

I. YEU CAU CAN PAT

* Thuc hién (hodc mé ta) dugc thi nghiém chimg minh sy giao thoa hai song két hop bing dung cu
thyc hanh st dung song nude (hodc song anh sang).
* Phan tich, danh gia két qua thu duoc tir thi nghiém, néu duoc cac diéu kién can thiét dé quan sat

duoc hé van giao thoa.

* Van dung duoc biéu thirc i = %D cho giao thoa anh sang qua hai khe hep.

II. GIAO THOA HAI SONG MAT NUOC

Khi hai ngudn S; va S, cung dao dong trén mat nudc, hai hé

song truyén ra xa va gip nhau.

Trong vung hai song gap nhau:

* C6 nhimg diém dao dong véi bién do 16n.

* C6 nhitng diém dao dong v6i bién d6 nho hodc gan nhu ding
yeén.

e Céac diém cuc dai va cuc tiéu tao thanh nhitng dudng cong
6n dinh goi 1a van giao thoa.

Giao thoa séng la hi¢n twong hai séng két hop gdp nhau,

tao nén nhirng vi tri dao dong dwoc ting cwong va nhirng vi

tri dao dong bi giam bot hodc triét tiéu én dinh. 5
Sw giao thoa cua hai song mat nuwoc

III. NGUON KET HOQP

Hai ngudn két hop 14 hai ngudn:

* Dao dong cung phuong.

* C6 cung tan sd.

* C6 d6 1éch pha khong ddi theo thoi gian.

Hai song do hai ngudn két hop phat ra dugc goi 14 hai song két hop.

Néu do 1éch pha gitra hai nguén thay ddi theo thoi gian, vi tri cuc dai va cuc tiéu khong 6n dinh nén

khong quan sat dugc hé van ro rang.

IV. PIEU KIEN CUC PAI VA CUC TIEU

Xét hai ngudn cung pha. Tai diém M, goi d; = $;M, d, = S;M vaAd =| d, — d, |.
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1. Cuwec dai giao thoa
Hai song dén M cing pha va ting cudng nhau khi:

Ad = k1|
2. Cuec tiéu giao thoa

Hai séng dén M ngugc pha va lam giam bién d¢ cua nhau khi:

Ad = (k 1,1
_(+2>'

Trong 40, k 14 s6 nguyén.
V6i hai ngudn ciing pha, dudng trung truc ciia doan ndi hai ngudn 1a mot duong cuc dai vi tai d6

dl = dz.
V. GIAO THOA ANH SANG

1. Thi nghiém Young

A
Y

T T T e e
cm 10 20 30 40 50 60 70 80 90 100 100 120 130 140 150
Man chan P Man quan sat E .

Nguén phat laze

a=0,10 0,15 (mm)

Thi nghiém giao thoa anh sang
Chum sang don sic dugc chiéu vao hai khe hep F;, F,. Hai khe dong vai tro 1a hai ngudn sang két
hop.
Trén man xuat hién hé van gém:
« Céc van sang va van tdi xen k& nhau.
« Cac vén song song va cach déu nhau.
* Vén sang chinh giita nam trén dudng trung truc ciia hai khe.

Giao thoa anh sang 1a bang chimg ching t6 anh sang co tinh chat song.
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2. Khodng van

Khodng vin i la khodang cdach giita hai vin sang lién tiép hodc hai vin toi lién tiép.

Cong thtrc khoang van:

Trong do6: ] I

¢ 1 1a budce song anh sang. U_ / D ©

* a la khoang cach gitra hai khe. F, I M

« D 1a khoang cach tir hai khe dén man.
« i 12 khoang van. So do rit gon cia thi nghiém Y-dng

Suy ra budc song:

Khoang van ti ¢ thuan véi A va D, déng thoi ti 1¢ nghich voi a.

3. Vi tri cac van

Chon van sang chinh gitta 1am gdc toa do.

Vi tri van sang duoc xac dinh boi x, = ki.

Vi tri van 61 duge xde dinh boi x, = (k +3)i.

Khoang cach gitta mot van sang va van tdi gan nhat bang %
VI. XAC PINH KHOANG VAN VA BUOC SONG

Néu khoang cach giita N véan sang lién tiép 1a L, giita chung c6 N — 1 khoang van nén:

Sau khi xac dinh i, tinh budc séng bang 1 = %a.

Céc dai lugng i, a, D va A phai dugc ddi vé cac don vi théng nhét trude khi tinh.
BAI 13. SONG DUNG

I. YEU CAU CAN PAT

* Thuc hién thi nghiém tao soéng dung va giai thich dugc sy hinh thanh song dung.
* Str dung hinh anh (tao ra bflng thi nghiém, hoac hinh v€ cho trudc), xac dinh dugce nit va bung cta

song dung.
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* Str dung cac céch biéu dién dai so va do thi dé phan tich, xac dinh dugc vi tri nit va bung cua soéng

dung.

IL. SU HINH THANH SONG DUNG

Gia thi - Q
s 7 A A A N , . ” N A nghiém =&
Khi séng truyén dén dau day, song bi phan xa va truyén = _‘1\

Day dan héi

nguoc tro lai.

|
g

Soéng téi va song phan xa:

* C6 cung phuong dao dong.

* C6 cling tan sb va budc song.

* Truyén theo hai hudng nguoc nhau.

* C6 bién d6 bang nhau hodc gan bang nhau.

Hai song giao thoa vé1 nhau va tao thanh song ding.

Song dirng la két qud giao thoa ciia hai séng ciing

phwong, cung tin so, cung buwdc song, cung bién do va

truyén theo hai hwéng ngwoc nhau. Bo thi nghi¢m tgo ra song dimg trén day

Trong song ding, vi tri cac nat va bung cb dinh trong khéng gian.
III. NUT SONG VA BUNG SONG

1. N1t song

Nt song la diém luén dirng yén, c6 bién d¢ dao déng bang 0.

2. Bung song

Bung séng la diém dao dong vdi bién dé cuc dai.

3. Khoang cach dic trung

Bung Nuat l
song soéng

» Hai nut lién tiép cach nhau %

« Hai bung lién tiép cach nhau %

* Mot nat va mot bung gﬁn nhét cach nhau %.
* Giira hai niit lién tiép c6 mot bung.

« Phan day giita hai nat lién tiép duoc goi 1a mot bo song va co chiéu dai %

Céc diém nam trong cung mot bo dao dong cung pha; hai bo lién ké dao dong nguogc pha.
IV. BIEU DIEN DAI SO

Chon géc toa d¢ tai mot nit, phuong trinh song dung co thé viét:
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21X
u(x't) = 2asin (%) cos(wt + ).

Bién d§ dao dong tai vi tri x la:

A(x) = 2a |sin (2/1Lx)|

Vi tri cac nut:

Xnat = kz

Vi tri cac bung:

A
xbung = (Zk + 1)1

Trong 40, k 14 s6 nguyén.
V. PIEU KIEN CO SONG DUNG

1. Dy c6 hai d4u c¢6 dinh

Hai dau ¢ dinh 13 hai ntt. Chiéu dai ddy phai bang mét s6 nguyén 1an nira budc soéng:

L=n-|,n=1,23,..

2L nv
Suyrad, =—vaf, =—.
yrad, =—vaf, =—
Néu trén day c6 n bo song:
* C6 n bung.

* Con + 1 nut, ké ca hai dau day.

2. Day mét dau c6 dinh, mét dau tu do

Dau cb dinh 1a nat, dau ty do 14 bung.

Diéu kién c6 song dung:

A
L=_2n+ 1)Z ,n=012,..

Suyral, = %Véfn =(2n+ 1)%.
VI. SONG DUNG TRONG NHAC CU

1. Nhac cu day

Khi day dan duoc gay hoic kéo, song truyén trén ddy, phan xa tai hai ddu va tao thanh séng dimg.
v

O trang thai co ban ciia ddy hai dau ¢ dinh, ta co A = 2L va f = oL
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Khi nguoi choi bam vao mot vi tri khac trén day, chiéu dai phan day dao dong thay doi nén tan s6 am

phat ra thay doi.

A

2. Nhac cu khi
Trong séo va kén, cdt khong khi dao dong va hinh thanh L
song dung.

« Pau kin 14 nat dao dong.

v

* Pau ho 12 bung dao dong.
Song dirng trén ddy Song ding trong

hai dau cé dinh ong khi mot dau
hiéu dung cta cot khong khi va lam thay d6i tan s6 am phat kin, mgt dau ho

DPong hodc mé céac 16 trén nhac cu lam thay do6i chiéu dai

ra.

BAI 14. BAI TAP VE SONG

Bai 14 12 bai luyén tap nén khong 13p lai phan yéu cau can dat va li thuyét da trinh bay & cac bai trude.

Noi dung tap trung vao bén nhom bai toan chinh.

I. DANG 1. XAC PINH CAC PAI LUQONG PAC TRUNG CUA SONG

Céc hé thtrc thuong dung:

<

Il
~ | W»
<

Il

N

<\

Phuong phap:

* P6i cac dai lwong vé don vi phu hop.

» Xac dinh dai lvong da biét va dai luong can tim.
* Chon h¢ thtc phu hop.

* Thay so6 va kiém tra don vi cia két qua.

II. DANG 2. KHAI THAC PO THI SONG

Tir 46 thi u — x:

* Boc bién dg tur truc tung.

* X4c dinh budc song tir khoang cach giita hai diém gan nhau nhat cung trang thai.

* St dung v = Af dé tinh dai lugng con lai.

Néu song truyén theo chiéu duong cia truc Ox, phan tir moi truong chuyén dong nguoc chiéu dbc
ctia duong song tai diém dang xét.

Néu song truyén theo chiéu am cua truc Ox, phan tir chuyén dong cung chiéu doc ciia duong song.
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III. DANG 3. GIAO THOA ANH SANG

Str dung cac hé thuc:

X ) . ‘~ A 1rA Lt A \ [ os L
Neéu khoang céach gitta N van lién tiep laL,taco i = ITREL

Vi hai anh sang don sac, cac van sang trung nhau khi:

k1/11 = k2/12.
IV. DANG 4. SONG DUNG
Daiy c6 hai dau c6 dinh
- A
=ns.
Day mét dau cé dinh, mot diu tw do
A
L=02n+1) 7

Phuong phap:

* X4c dinh diéu kién ¢ hai dau.

* Pém sd bo, s6 nut hodc sb bung.
* Tinh budc song.

* Str dung v = Af dé tinh tdc d6 hodc tan sd.
BAI 15. THU'C HANH: PO TOC PQ TRUYEN AM

I. YEU CAU CAN PAT

* Thao luan dé thiét ké phuong an hodac lya chon phuong an va thuc hién phuong an, do dugc tdc do

truyén 4m bang dung cu thyc hanh.

II. CO SO CUA PHEP PO

Phép do dua trén hién tugng song dung trong cdt khong khi cé mot d4u kin va mot dau ho.

« Piu co pit-tong 1a dau kin, twong tng véi nit dao dong.

» Pau gan loa 12 ddu hg, twong ng gan ding voi bung dao dong.

Khi chiéu dai cot khong khi cé gia tri thich hop, xay ra cong hudng va 4m nghe dugc to nhat.

Hai chiéu dai cong huong lién tiép I, va [, thoa man:

lz_llz

E.
Suy ra:

Physics Team|| https://physicsteam.vn «Trang 21»



PHYSICS 2018 SERIES || VAT LY 11 CHUYEN PE: SONG

A= 2([2 - ll)

Téc do truyén 4m duoc tinh bang:

v =2f1, - )]

III. DUNG CU THi NGHIEM OHS'-

» Ong tru trong sudt ¢ thang chia. —)
* Pit-tong c6 thé dich chuyén trong dng. )
* Day kéo va rong roc. i~
« Méy pht 4m tan, |
* Loa nhd.

* G14 do.

C6 thé str dung 4m thoa c6 tan s6 xac dinh thay cho loa va

may phét 4m tan.

Hinh 15.1. B¢ thi nghiém do toc dé truyén am

IV. TIEN HANH THi NGHIEM

Buéc 1. Lip dung cu

Pit dng try thang ding, 1p pit-tong trong 6ng, dit loa gan dau hd va ndi loa véi may phat 4m tan.
Buéc 2. Chon tén sb

Diéu chinh méay phat dén mot tan sd xac dinh va giit nguyén tan sb trong sudt qua trinh do.

Buéc 3. Xac dinh vi tri cdng huwdng thir nhét

Dich chuyén pit-téng tir tir. Khi 4m nghe to nhét lan thtr nhét, doc va ghi chiéu dai cot khong khi 1.
Budc 4. Xac dinh vi tri cong hwéng thir hai

Tiép tuc dich chuyén pit-tong. Khi 4m nghe to nhit & vi tri ké tiép, doc va ghi chiéu dai [,.

Buwdc S. Lap lai phép do

Do [, va I, nhiéu lan, sau d6 tinh gia tri trung binh. Quy trinh x4c dinh hai vi tri cong huéng lién tiép

va xtr 1i két qua dugc trinh bay trong phén thuce hanh cua tai liéu.

V. XU LI KET QUA
Tinh gi4 tri trung binh:
[ = g + 1, + l13' L= Iy + 152 + 123.
3 3
Khoang cach giira hai vi tri cong hudng lién tiép:
d=10,-1,.
Budc song:

A=12d.
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Téc d6 truyén 4m:
v = 2df.
Néu chiéu dai dugc do bang centimét, phai d6i vé mét trude khi tinh tde d6 theo don vi m/s.

O diéu kién thong thuong, tbe d6 truyén 4m trong khong khi vao khoang 340 m/s.

VL. LUU Y KHI THUC HANH

* Chon dting hai vi tri cong huong lién tiép.

« Dich chuyén pit-tong cham khi dén gan vi tri 4m to nhat.

* Thuc hién thi nghiém trong phong yén tinh.

» Gif tan s6 ctia ngudn am khong doi.

* Po nhiéu lan va ldy gia tri trung binh.

* Poc thang chia theo phuwong vudng goc dé han ché sai so thi sai.

» Giit 6ng tru va loa 6n dinh trong sudt qua trinh do.

Dung hiéu [, — [; gitp giam anh hudng cua sai sé hé thong tai ddu ho cia éng va thudng chinh xac

hon viéc dung riéng [, hodc L,.
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     𝒙  bụng =  ( 𝟐 𝒌 + 𝟏 )   𝝀  𝟒


  k  


   L = n   𝜆 2 ,   n = 1 , 2 , 3 , …


    𝜆  n =   2 L  n  


    f  n =   n v  2 L


  n  


  n  


  n + 1  


   L =  ( 2 n + 1 )   𝜆 4 ,   n = 0 , 1 , 2 , …


    𝜆  n =   4 L  2 n + 1  


    f  n =  ( 2 n + 1 )   v  4 L


  𝜆 = 2 L  


  f =   v  2 L


  f =  1  T ,   v =   s  t ,   v = 𝜆 f .


  u − x


  v = 𝜆 f  


  O x


  O x


  i =   𝜆 D  a ,   𝜆 =   i a  D .


  N  


  L


  i =   L  N − 1


    k 1   𝜆 1 =   k 2   𝜆 2 .


  L = n   𝜆 2 .


  L =  ( 2 n + 1 )   𝜆 4 .


  v = 𝜆 f  


    l 1  


    l 2  


    l 2 −   l 1 =   𝜆 2 .


  𝜆 = 2  (   l 2 −   l 1 ) .


   v = 2 f  (   l 2 −   l 1 )


    l 1


    l 2


    l 1  


    l 2  


      l 1 ‾ =     l 11 +   l 12 +   l 13 3 ,       l 2 ‾ =     l 21 +   l 22 +   l 23 3 .


  d =     l 2 ‾ −     l 1 ‾ .


  𝜆 = 2 d .


  v = 2 d f .


  m/s
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      l 2 ‾ −     l 1 ‾  


    l 1  


    l 2


  v = 𝜆 f


  v = 𝜆 f


  u − x  


  u  


  x  


  u


  x  


  u − x  


  u − x


  x


  u − t


  t


  u − x


  A  


  𝜆


  u − t


  A


  T  


  f


  A  


  𝑻  

