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VAN PE 1: DAO PONG TAT DAN — DAO PONG CUONG BUC

I. Dao dong tit din
1. Thi nghiém o , (1)
2. Do thi li d theo thoi gian cia dao dong tat dan A ! /

- b6 thi dao dong tat dan c6 dang nhu hinh. &
3. Dinh nghia

- Dao dong tit dan 1a dao dong ma bién do (ning luong) giam dan
theo thoi gian.

A Rl :

4. Pic diém
- Do ¢6 ma sat voi moi truong nén hé mat dan ning luong. DO thi 1i do theo thoi gian clia
- Dao dong tit dan cang nhanh néu luc can méi trudng cang 16n. dao dong tat dan
- Chu ki, tan sb cua dao dong khong thay ddi.
5. Ung dung
- B6 giam x6c thuy lyc trong 6 t6, xe may, ctra dong tu dong, ... A
I1. Dao dong cwdng birc
1. Pinh nghia
- Néu tac dung mot ngoal luc bién d6i diéu hoa ‘F Focos(ot + (p)‘ (N) 2)
1én mot hé thi luc nay cung cap nang luong dé bu lai phan ning luong mat )
mat do ma sat.
2. Pic diém o o f
Khi‘ d6 hé 6n dinh s& c6 dao dong cudng buec. D4 thi bién 6 theo tAn sb
- B0 thi dao dong cudng burc: 1a dang hinh sin. clia dao dong cudng birc

- Tan s6 dao dong cudng birc: ¢6 tan sd bang tan sé ngoai lyc.

- Bién d6 dao dong cudng biic c6 gia tri khong doi va c6 do 16n phy thude vao: bién do ngoai luc; do chénh
1&ch gitra tan s6 dao dong cua ngoai luc va tan s6 dao dong riéng cia hé (néu Af cang bé thi bién d¢ dao dong
cudng btrc cang lon va nguoc lai); luc can cua méi truong (luc can cang 16n thi bién d§ cang nho).

3. Hién tuwgng cong huwéng

- Khi tan s6 ngoai lwc (f) bang véi tan sb riéng (fo) cta hé thi bién do dao dong cudng birc dat gia tri
cuc dai xay ra hién tugng cong hudng co.
6. Loi va hai caa hién twgng cong huong

- Trong x4y dyng va doi sdng, can hét stc chii y dén hién twong cong hudng vi gy hai nghiém trong dén
cdu triic cong trinh, nha cira, ...

- Dya vao cong hudng ta co thé dung mot luc nhé tac dung Ién mot hé dao dong co khéi luong 16n dé lam
cho hé d6 dao dong vai bién do 16n. Vi du: may dam, nodi dién, do tan sd dong dién xoay chiéu, day dan ...

MOQT SO DANG TOAN CO BAN
1. Tim chu ki, tin s0, tn s6 géc khi hé dao ddong cudng birc

- Xét h¢ dao dong cudng birc véi ngoai luc: ’F = Focos(wt + (p)‘

- Khi d6 hé s€ dao dong véi tan s6 géc o, f, T bang tan s goc, chu ki, tan s6 cua ngoai luc cudng buc.

2. P6 thi dao dong cudng birc Y S ;

"
SECE T
"
i

.....................

Xét d6 thi dao dong cudng burc cia mot vat.

- Khi £ = fo = 6 Hz => cdng huodng.

- Khi f'tang ttr 0 dén 6 Hz => bién do tang 1én dén gia tri cuc dai. | i
- Khi f ting tir 6 Hz tro 1én => bién d6 giam dan. 0 4 1 8 f(H2)

f=fo=6Hz

Chiic cac Em hoc tot! Trang 1
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VAN DPE 2: SONG VA SU TRUYEN SONG

PHAN A. MO TA SONG|

I. Song la gi?
1. Thi nghiém

Song trén mat nudce
[ .|

Séng am truyén trong moi truong

-

=X

Thong tin vo tuyén truyén di

-0

truyén duogc trong chan khong.
Song co

— dao dong lan truyén trong moi truong (rén, long, khi), khong

— su lan truyén cua dién trudng va
tir truong trong tat ca cac moi trudng
ké ca chan khong.

Song dién tir

2. Dinh nghia

- Sy truyén song la sy lan truyén dao dong giira cac phan tir cia moi trudng truyén song. Khi c¢o song
truyén qua, cac phan tir ciia moi trudng thuc hién dao dong tai chd.
- Sy truyén séng ciing 1a qua trinh lan truyén nang lugng.

I1. Phén loai song

1. Song ngang

Phuwong truyén song

—

Phuwong dao dong

- Song ngang 1a séng ma phuong dao dong mdi phan
tr moi truong vudng goéc véi phuong truyén song.

- Séng ngang truyén duoc trong moi trudng ran va
trén bé mit chit léng.

2. Song doc

le’ono tri m én song

\ DAV

Phuwong dao dpng

- Song doc la séng ma phuong dao dong cua moi
phan tir moi truong trung voi phuong truyén song.

- Song doc truyen duogc trong cac moi truong ran,
trong long chit 16ng, khi.

I11. Cac hién tuwgng dic trung cia song

1. Phan xa

- Thi nghiém 1: Phan xa song trén da
ﬂ
\

- Hién tuong phan xa la hién tuong khi song truyén
tr mot moi trudng dén mat phan cach vi mot moi
truong khic, mot phan cua séng t6i duge truyén
nguoc lai vao méi trudng ban dau.

- Khi gip vat can c¢b dinh, song phan xa ngugc pha
V01 song toi.

- Khi gap vat can tu do, song phan xa cung pha véi
song toi.

2. Khuc xa
- Thi nghiém 2: Khuc xa anh sang

- Hién tugng khtc xa 13 hién twong song bi dbi
phuong truyén khi di tir mot méi trudng ndy sang
mot moi truong khac.

- Hién tugng khuc xa c6 thé dé dang quan sat doi
v6i1 song anh sang.

5. Hi¢u urng Dopple

g\l i, tin 36 thip Burée song ngin, tin

- Hiéu g xay ra khi tan s6 cua song ma ngudi quan
sat thu dugc bi bién d6i khi ngdn song chuyén dong
tuong ddi voi ngudi quan sat.

Chiic cac Em hoc t6t!
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IPHAN B. SONG CO HQC|

chiéu truyén song

I. Song co 1a gi? t’C
- La nhitng dao dong dan hoi lan truyén trong moi truong vat chat
theo thoi gian. phwong dao dong

II. Cac dac trung cia song co
1. Bién d9 . '
- Bién d6 song 1a bién bd dao dong ctia cac phan |
tir khi song truyén qua. 3
- Bién d¢ ki hiéu 1a A (m, cm).
2. Chu ki, tin so, tan 50 goc
- Chu ki va tan s coa song 1a chu ki, tan sb dao
dong cua cac phan tur vat chat khi song truyén qua,
ciing chinh 14 chu ki, tAn s ctiia ngudn phat song.
1 2=

- Chukikihi¢gula T (s). Taco: |T :F —==
®

3. Vén toc truyén séng
- La van toc lan truyén dao dong.
- Trong moi trudng xac dinh thi toc do truyén séng xac dinh va phu thude vao ban chat ciia méi truong.

- Van tdc ki hiéu 1 v (m/s; cm/s). Ta c6: |y = S

t

» Luu y: Can phén biét hai khai niém toc dd truyén séng véi toc dd dao dong. Toc do truyén song trong
mot moi truong xéc dinh thuong 1a héng $6. Trong khi do, tdc do dao dong 1a tdc do cua mot phén tr moi
truong, bién doi theo thoi gian da duoc khao sat trong chuong Dao dong.
4. Budc song

- Budce song 1a quang duong song truyén di duge trong mét chu ki dao dong. f/‘
- Budc song 1a khoang cach gitra hai di€ém gan nhau nhat trén phuong truyén séng dao | r o
dong cung pha.
- Budc song ki hiéu 1 A (m, cm). Ta c6: | = v.T = %
» Luuy: ) o
+ Khoang cach hai ngon lién ti€p (2 vong tron lién ke) la: A. Tu gon1 gon?2 gon3 gon 4 gon5
A A ot N . Y e O 4. "M
+ Khoang cach n ngon lién tiep: { ;/ A | N | T | % |t
t= (1’1 - I)T L A % A
+ Vi du: 5 ngon lién tiép c6 khoang cach: (
5. Cuong do song .
- Cuong d6 song 1a ndng lugng song truyén qua mdt don vi dién tich trong mdt don vi thoi gian.
- Cong thuc: (I = % = g (W/m?). Trong d6: P = % va S 1an luot 1a cong suét cia song (tinh theo W) va

dién tich ma nang luong song E (tinh theo J) truyén qua trong khoang thoi gian At (tinh theo s).
- M6t ngudn am diém (kich thude rit nho) co cong suat P phat song 4m trong trong mdi trudng dong chat,

P
4mR?

P

dang hudng. Cudng do song tai mot diém cach ngudn mot khoang R duoc xac dinh boi

IPHAN C. SONG AM|

I. Song am la gi?
- Séng am la nhiing song co hoc lan truyen trong moi truong vat chat
- Dao dong am la dao dong cudng buc co tan 80 bang tan s ciia nguon.
- Séng am truyén dugc trong cac moi trudng rin, 1ong, khi nhung khéng truyén dwoc
trong chan khéng. &J

Chiic cac Em hoc t6t! Trang 3
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IL. Pic diém
1. Song truyén trong moi trudng

- Trong chét khi, chét long song am la song doc.

- Trong chat rin séng 4m gdm ca sdng ngang va séng doc.
2. Toc d truyén Am

- Toc d6 séng am phu thudc vao ban chat moéi trudong (nhiét do, ap suat, ...)
- Ta c6:

3. Pic diém

- Soéng am co thé phan xa, nhiéu xa, giao thoa, .

- Khi song am truyén tir moi truong nay sang moi truong khac thi tin s6 va chu ki ciia song khong doi
nhung vén tdc va bude song thay doi.

- Vi du: Khi séng 4m truyén tir khong khi vao nudc thi véan tdc ting — budc song ting. Khi song am truyén
ttr nudc ra khong khi thi van tée giam — budc song giam.

4. Ha 4m, Am nghe dwoc, Siéu am ) %
- Tai nguoi cam nhan am c6 tan sb tir 16 Hz dén 20.000 Hz. ﬁ ‘D? m ﬂ

- Séng co6 tan so dudi 16 Hz goi 1a song ha am, tai nguoi khong L
nghe dugc \ \wAWAWIYLVA

- Song cé tan so trén 20.000 Hz goi 1a soéng si€u am, tai ngudi ! \“ i ‘-H iy b bbb b
khong nghe dugc. : : :

PHAN D: SONG DIEN TU|

I. Thi nghiém
1. Pinh nghia
- Séng dién tir 14 syr lan truyén ctia dién truong va tir trudng lan truyén trong khong gian.
- Song dién tur 1a sobng ngang.
- Song dién tir c6 mang nang lugng
2. Pic diém
- Séng dién tir truyén dugc trong moi méi truong ké chan khong.
- Trong chan khéng, song dién tir truyén véi toc d6 bang ¢ = 3.10° m/s bang véi tbc dd anh sang.

- Budc song trong chan khong: |A, =c.T = %

- Séng dién tur co thé bi phan xa, khuc xa, nhiéu xa, giao thoa, ...

- Khi song dién tir truyén vao mot moi trudng thi tan s va chu ki khong thay d6i nhung buéc séng va
van tdc sé thay ddi. Vi du: khi song dién tir truyén tir khong khi vao nude thi toc do giam, budc song giam.
I1. Thang song dién tir
1. Cac birc xa trong thang song dién tir

- Nang luong tang dan
Budc song ngan Budc song dai
i
10 nm 103 nm 1nm 10° nm 10° nm Tm 10°m
1 1 1 1 L 1 1
Tia gamma Tia X Tia tlr ngoai [ I Tia hbng ngoai Vi ba Séng vd tuyén
T T T T T T T T T T T
10%*Hz 10%2Hz  10°°Hz 10'¥Hz 10'°Hz 10" Hz 10" Hz 10% Hz 10°Hz 10*Hz 10%Hz
Tan s6 cao Tan s6 thap
Anh sdng nhin thay
- —' - o
|
7 % 10" Hz 4 10" Hz
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2. Anh sing nhin thiy

- Anh sang triang 13 hdn hop ctia v6 s6 anh sang don sic c6 mau bién thién lién tyc tir d6 dén tim: 0,38
pm (tim) < A <0,76 um (do).

- Anh sang don sac la anh sang chi c6 mot mau (tan sb) x4c dinh.

- Pa s6 4nh sanh nhin thiy c6 tac dung dé chiéu sang, trang tri, tao canh quang, giup cdy xanh sinh truong

va phat trién, ...

3. Mt s6 birc xa khong nhin thiy

Séng vo tuyén | Tia hong ngoai Tia tir ngoai Tia X Tia Gamma
Dinh |- ?uoc scingt‘u.f - Buo,c song 10{1 - Bu:f)'c song n¥10 . Bude s e | Buqc song nhd
nehia | VA1 cm dén vai | hon 4&nh sang do | hon anh sang tim i (% mes hon tia X.
S km 760 nm. 380 nm. -
|- Tigt ring dyng | GO khanapgdam |- Ding wong
- Say, sudi, chup xuyén; dchi€u di€n, | phau thuat, diéu
. cu y té, thuc pham, A A
A - Dung trong | anh, quay phim .. | chup dién trong y | tri cdc can bénh
Cong . e chta bénh coi| x .z A X
thong tin lién | hong ngoai, thiét .| t&, kiém tra hanh i | lién quan dén
dung X xuong, phat hién n . £ .
: lac vO tuyén bi didu khién tir | ;o B sl trong san bay, tim | khoi u, di dang
vet nit trén bé mat, - K n . i
Xa, ... khuyét tat bén | mach mau, chic
trong san pham. nang cua nao, ...

VAN DE 3: GIAO THOA SONG

PHAN A. GIAO THOA SONG CO|

I. Thi nghi¢m giao thoa véi hai nguon ciing pha
1. Hinh anh

- Khi giao thoa 6n dinh ta thay trén mat nudc xuat hi¢n nhirng diém
dao dong vdi bién do cuc dai va nhitng diém dao dong véi bién dd cuc

tiéu.

- Tap hop céc diém dao dong véi bién d6 16n nhat (hodc nho nhat) tao
thanh cac dudng xéac dinh trong vung giao thoa cua hai song, duogc goi la

vén giao thoa.
2. Giai thich
- Nhitng diém dao dong v6i bién do cuc dai khi hai séng truyén dén
diém d6 cuing pha.
- Nhiing diém khong dao dong khi hai séng truyén dén diém d6 nguoc pha.
3. Piéu kién giao thoa
- Hai ngudn giao thoa phai 1a hai ngudn két hop nghia 1a cing phuong, ciing tan s6 va c6 do léch pha
khong ddi theo thoi gian.

I1. Vi tri cac van giao thoa
1. Vi tri van cwe dai giao thoa

- Vi tri cuc dai:
— Hiéu duodng di ctia song tir hai ngudn truyén dén 1a mot s6 nguyén

d, —d, =k

lan budc song.

2. Vi tri van cuc ti€u giao thoa

- Vi tri cuc tiéu:

— Hiéu duong di ctia song tir hai ngudn truyén dén 1a mot s6 ban

dz—dlz(k+%jx

nguyeén 1an bude song.

(I

k=0"'

Hinh anh giao thoa séng

\
k=0

Hinh dnh giao thoa hai song
cung bién do, cung pha.

Chiic cac Em hoc t6t!
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3. Nhan xét:

Trén duong thang ndi hai ngudn:
+ Khoang cach hai cuc dai (hoac hai cuc tleu) lién tlep M2,
+ Khoang cach mot cuc dai va mot cyc tiéu lién tiép: A/4.

MOT SO DANG TOAN GIAO THOA SONG TREN MAT NUOC

1. X4c dinh trang thai dao dong tai diém M cho truéc
- Lap ti sé: |k,, =% =k,p

+ Néu p = 0 thi M thudc van cwe dai bic k.

Vi d}_l: kv = 2,0 — M thudc van cuc dai bac 2.

+ Néu p =5 thi M thudc van cure tiéu thir k + 1.

Vidu: km = 2,5 — M thudc van cuc ti€u tha 3.

2. Tim s0 dudng (s0 diém trén dwong noi hai nguon) cuc dai, cuc tiéu

- S6 dudng cuc dai: _5S, <k< sz
- S6 dudng cyc tiéu: —&—l<k<&_l
2 A2

PHAN B. GIAO THOA SONG ANH SANG|

I. Thi nghi¢m giao thoa anh sang vé6i anh sang don sic.
1. Hinh anh

- trén man xuét hién nhitng vach sang va nhimg vach t6i xen k&, cach déu nhau.
2. Giadi thich

- Van sang 1a vi tri ma hai séng gdp nhau cung pha — tang
cudng 1an nhau.

- Van t6i 1a vi tri ma hai song gap nhau nguoc pha — triét
tiéu 1an nhau.
3. Piéu kién giao thoa

- Hai song 4nh sang cing budc song (cung tan sb) va hiéu sd
pha khong d6i theo thoi gian.

I1. Vi tri cac van giao thoa
1. Khoang van

- Khoang cach giita 2 van sang lién tiép (hodc 2 van ti lién tiép).
AD

- Biéu thtrc tinh khoang van: |i = —|véi A (um): budc séng anh sang; D (m): khoang cach tir hai khe dén
a

man; a (mm): khodng cach gitta hai khe hep =: i (mm).
2. Vi tri van sang

- Vi tri van sdng bac k: (X, =K.—= ki

3. Vi tri vén tdi

, 1 \AD 1).
- Vi tri van to1 tha k: | X, =(k——J—=(k——j.l

Chiic cac Em hoc t6t! Trang 6
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MOQT SO DANG TOAN GIAO THOA ANH SANG

1. Tim khodng van, buwéc song, khoing cach hai khe, ...
_AD
a

+ K/c gitra hai VS hodc hai VT lién tiép 1a: ;

+ K/c giita mot VS va mot VT lién tiép 1a: i/2

+ K/c gitran VS (hodc n VT) lién tiép 1a: (n-1).i
2. Xac dinh bic van tai diém M cach vin sing trung tim mot doan xm

< k,0 = VSback
=kp=>
k,5= VTthuk+1

- Cong thuc: |1 véi: i (mm); A (um); a (mm); D (m).

A A1 XM
- Lap ti sO: |—
1

3. Tinh s6 vén sing — s6 vén tdi trén viing giao thoa ddi xtimg
SoVS:N, =2n+1

p<5=N,=2n
p=5=N,=2n+2

La tisé'L—n =
ikl DY SOVT:<

IPHAN C: SONG DUNG

I. Thi nghiém
1. Thi nghiém phan xa song
- Khi gép vat can ¢d dinh: tai diém phén xa song tdi va song phan xa ngugce pha.
- Khi gép vat can tu do: tai diém phan xa song tdi va song phan xa cung pha.
* Luu y: song t6i va song phan xa cuing bién do, cung phuong, cing tan so.
2. Thi nghiém séng dirng
- Trén day xuét hién nhitng diém c6 bién d6 dao dong cuc dai

(goi 12 byng) va nhitng diém khong dao dong (goi 12 nut). /if\g P )b/%g
3. Gii thich A N L i ,_4/ ‘s-\ P

- Song dimg 1a két qué ctia hién tugng giao thoa ciia song t6i /% f ﬁl : ’\f %f
va song phan xa trén cting mot phuong truyén song. N A i /T/

- Diém bung 13 noi séng tdi va séng phan xa cung pha. | b\z/ ;g e b\gl :g

- biém nut 1a noi song téi va song phan xa ngugc pha. e T GEaw TUTmEmT e
5. Pic diém

- Khoang cach giita 2 nut hodc 2 bung lién tiép 1a: A/2.

- Khoang cach gifta 1 nat va 1 bung lién tiép 1a: A/4.

- Cac diém trén day dao dong véi bién do khong ddi, nang lugng khong truyén di.

- Tbc @6 truyén song trén day 1a khong thay doi.

- Thoi gian giita hai lan s¢i ddy dudi thang hay cing ngang la: T/2.
I1. Céc trwong hop song dirng

1. Hai dAu ¢ dinh 2. Mt dau c6 dinh — mét dau ty do

Chiic cac Em hoc t6t! Trang 7
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/
" A 1)v
) A v ) A i |/ B G [ R
Chiéu dai: | ¢ B < o Chiéu dai: . Aj ) ( 2j2f
+ Chiéu dai soi day 1a mot s nguyén lan nira buge |+ Chi€u dai soi day 1a mét s6 ban nguyén lan
song. ntra bude song.
+Sénat=k +1; S6 bung =k +S6bung =Sénut =k + 1

3. Po toc dd .truyén séng bing séng dirng
- Dung dé do toc do truyén song trén day, toc do truy€n am.

8 CHUC CAC EM ON TAP VA KIEM TRA THAT TOT =
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