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Dao dong

e MOt hién tuwong thay doi theo thoi
gian mot cach tuan hoan duoc goi
la mot dao dOng.

e CoOn séng la su lan truyén trong
khong gian cua mot dao dong.
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« Dao dong: * Song:

— Con tau dap dénh — Séng bién
— Céanh buém rung — Anh sang
— La dudua — Am thanh cua gid
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* Dao dong « SoOng

— Xy-lanh dong co — Tiéng coi xe
chuyén dong — Séng dién thoai di
— Mait duong rung dong
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Dao dong

© 1. Piéu hoa
Y |

9 ao dong > O Cwong burc

Y
© 3. T4t dan
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e Mot dar luong x dao
dong diéu hoa khi nd
bién doi theo kiéu
hinh sin.

x = Asin(wt + @)

e A: bien do dao dong.
e :tan sO gbc (rad/s).
e 7: tho1 gian.

* wt+ @: pha (rad).

* ¢: pha ban dau.

ﬂ 1. Dao dong dieu hoa

e Chuky: T=2w/w
e Tansé: f=1/T
e x thoa phuong trinh:

d*x
dt’

+w°x=0

https://fb.com/tailieudientucntt
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1. Dao dong diéu hoa

Con lac 10 xo0

e DPa1 luong dao dong la x:
do léch cua vat ra kho1 vi
tri can bang.

AR

e lan so goc:
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 Co nang duoc bao toan:

E=1kx* +1mv® =1 kA’
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my A

1. Dao dong dieu hoa

Con lac don

e Goc léch 0 la dar luong
dao dong diéu hoa.

* Tan so goc:

* Co ndng bao toan.
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1. Dao dong diéu hoa

Con lic vat ly

e GOc léch @ la dai luong ‘
dao déng dléu hc‘)a. O

e Tan so goc: % N 5

6
a)z\/mgL
/

e L: khoang cach tir khbi
tam C dén truc quay O.

e /: momen quan tinh cua
vat do1 vo1 truc quay.

* Co nang bao toan.
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1. Dao dong dieu hoa: vi du

M6t con lac don chiéu dai 1m va mot con 1ac 16 xo ¢ dé cirng
la 9,8N/m dao dong diéu hoa v&i cung tan s6 goc. Khoi lwong
cua con lac 106 xo la bao nhiéu?

9
WOjac = I_

” 9g_ |k
0, =.— NV m
X0 m
a)lac_a)xo
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2. Dao dong tat dan

= ,‘
e Xét mot con lac 10 xo + Nghiém cua phuong
chiu tac dong cua luc trinh nay c¢6 dang:
can :
" x=Ae ” sin(a@’t + @)
f=-1%
e Phuong trinh chuyén D! = \/ a5
dong la:
d x dx
—+2B—+w;x=0
dt {

~ H .. ,v.v.lv.v.v.,
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Mot vat cé khoi lwgng m=20g thuc hién dao déng tat dan trong
moi trwedng co hé s\é can la 5.107(-5)kg/s. Sau bao I‘élu bién do
dao déng chi con bang 60% bién dé dao déng ban dau?

A=Ae™”
t=0=>A_, =A
t=t=A_ =Ae™"

A =60%A,

— Ae ™ =60%A,

e =60%

—_

IB_

=1

_
2m

~ In60%
7

2m
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ﬂ 3. Dao dong cudng bu'c

e Néu con lac chiu tac E,/m
~ ? 2 —— 0
dong cua ngoai luc | 4= Y
T a \/((02—92) +43%Q)°
tuan hoan: 0
F =F, sinQ¢ e Khi tan s6 ngoai luc
bang tan s6 dao ddng
e thi sau mot tho1 gian, tw do w,, cua vat,
con }ac s& ‘dao ‘d()ng « Bién d6 dao dong sé
vl tan sO bang tan so cuc dai. ta c6 hién
cua ngoati luec. trong cong hudng.
F
x = Asin(Q7 + @) Arex

. 0
2mp o - 5
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2. Dao ddng tat dan: vi du

Vat thwc hién dao dong cwdng bwrc trong moi trirong co hé
sO can 1a 4.10*4 kg/s. Bién dd lwc cwdng blrc cd gia tri
F,=104N va chu ki dao déng riéng cla vat T,=1s. Cho rang
sw tat dan 1a rat nhd. Bién dd cdng hwdng (gia tri cwc dai
cia bién dd dao dong cwdng birc) co gia tri xap xi 1a bao
nhiéu?

F, /m Nk
A: 2 2 22
J@Z —Q?)+ 4570 - -
A, = i L Pt . 9,
Zmﬂ\/woz—ﬂz TN am?
gl

m — Bo qua
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— T

Piéu hoa Tat dan Cuwdng blrc

x=Asin(ot+9) x=Ae?sin(at+¢9)  X=Asin(Qt+¢)
1 A =

F,

om 2m Byl — B

ﬁ
m
ﬁ 0=t -
1
/mgL
I

Con I&c 16 xo W, =
Con lac don w, =

Convat ly Wy =
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e, o

e Trong mot mo1 truong

dan hoéi cac phan tr lién
két v&i nhau,

vi vay néu mot sé6 phan
tr dao dong thi cac phan
tir ké can cung dao dong
theo, tao nén song co.

e Vidu:

— Séng trén day, trén 10
X0,

— Song nudc,

— Song am

CﬁulsugngThanCOngAcom

Song dién tu la su lan
truyén cua dién tu
truong bién thién.

Séng vat chat la mot
loair song dac biet, sé&
duoc xét t&i trong phan
Co Hoc Luong Tu.
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2. Cac dat trung chung cua song

- Mat song

- Mat song la quy tich nhtrmg vi tri
dao dong cung pha trong moi
trudng truyén song.

e Tia sOng la cac duong vuong goc
vOl1 cac mat song.

Mat song
cau

| Mat song
phang

CuuDuongThanCongi:’om - https://fb.com/tailieudientucntt
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2. Cac dat trung chung cua song

‘P

= Cac dat trwng cua song

» Tan so6 va chu ky séng bang tan so va chu ky cua
dao dong gay ra no.

» Budc séng 1a khoang dudng ma song truyén duoc
trong mot chu ky: A =vT

* Buoc song cung la khoang cach gitra hat mat song
lién tiep.
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2. Cac dat trung chung cua song

‘TB Ham song
- Xét mot dai luong u dao dong v6i u = f(r), tao ra
maot song truyeén theo truc x.
- Bicu thitc tong quat cua séong (ham song) 1a:
)= /(1% e g e
- v 1a van toc truyén song.

 N¢cu dao dong la dicu hoa vdi1 tan sO m, ta ¢cd mot
song hinh sin co6 cung tan so:

u(x,t)= A suuin[a)(t = iﬂ

CuuDuongThanCong.com
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2. Cac dat trung chung cua song

B
‘ Ham song hinh sin (song phang)

- Ham séng hinh sin truyén theo chiéu duong truc x
con coO the viet duol dang:

u(x,1)= Asin(wt — kx) k=w/v=2rx/
» Vecto song dugc dinh nghia nhu sau:
i 272' n: vecto don vi theo chiéu
,1 truyén song

« Ham song vi€t qua vecto song:

u(7,t)= Asin(wr — k 7)
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a 2. Cac dat trung chung cua song

Phwong trinh truyén séng

o A

« Mot song u(x,f) truyén theo phuong x bao gid
ctung thoa phuong trinh:

@_ 1 0%u
gy iy

e vla van toc truyén song.
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3. SONng co va song am

Van toc truyén séng co’

i

Vén toc song doc trong mot moi trudong dan hoi:
E: suat Youn
v, =JE/p =

p: khoi luong riéng

Con van toc séng ngang thi nho hon:
¥, =aq G/p G: suat truot

Van toc séng ngang trén day:

v, =T/ u

1" suc cang
w: khoi luong trén mot

£ X o don vi chiéu dai
Suat dan hoi.
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3. SONng co va song am

Van toc truyén sdéng am

Trong mot chat khi van toc truyén séng am cho
boi:

":\W

trong do:
C

y=—
CV

R, u lan luot 1a hang s6 khi ly twong va khoi
lrong mot kilomol khi.

Van toc song trong maot sO moi tryong,
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3. SONng co va song am

B
‘ Nang lwvong cua sdng co
. Xét song hinh sin:
u = Asin(wt — kx)

 Mat do nang luong cua song la:
w= po’u’

« Mat do nang thong = nang luong qua mot don vi
di¢n tich vudng goéc vol song trong mot don vi
thoi gian:

P=wv
« Cuong do song = trung binh mat do nang thong:

2 42
I=3pvr A4’ ...

CuuDuon
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3. SONng co va song am

B
‘ Hiéu rng Doppler (song am)

 Khi nguon phat va may thu:
« di chuyén ra xa nhau, tan s6 thu nhé hon tan so
phat: am thanh nghe duoc tram hon.

- di chuyén lai gan nhau, tan so6 thu cao hon tan so
phat: am thanh nghe duoc cao hon.

« Tan so lién hé v6i nhau qua cong thirc Doppler:

=

* VvV, VoI van toc may thu va nguon do6i vai khong
khi.

Chon dau sao cho tan so tang
vEv, khi la1 gan va nguoc lai

ongThanCong.com
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) 8

W= 3. SOng cd va song am: vi du

Mot doan séng cé phwong trinh: x =0,05sin(1980t —6y) cm.
Biéty la khoang cach cach ngudn cua song. Tim budc séng
va van toc cwc dai cua phan tir dao déng.

o w 27
x = 0,05sin(1980t — 6y) »=1980 v A
1080 | >
=o,05sin[1980[t—ﬂﬂ R A=—
980 - @
L _dx
= Asin[w[t— Y } Phantd gt
— 0,05.1980¢c0s(1980t — 6Y)

\Y = 0,05.1980cm/ s

phantu max
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) 8

W= 3. S6ng cc va song am: vi du

Mot 6 t& chuyén ddng véi toc dd 54km/h va phat ra tiéng coi
c6 tan s6 500Hz. Khi chay ngang qua hanh khach dang
dirng bén dworng thi tan s6 Am ma ngwdi d6 cdm nhan duoc
thay d6i dot ngdt mot lwong la bao nhiéu?

— Af — flaigan o fr|axa
_ fu[ 1 1 j
- U—-V,., U+V,,
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4. Song dién tu

@ Séng dién tir phang
Diér} trurong va tu troeong vuong goc vol phuong
truyén song (song ngang).

Dién truong va tu truong vuong goc voi nhau.
Pién trudng va tr trudng dao dong cung tan so,
cung pha.

Tich E x H chi chiéu truyén song.

\ €8 L = [ pupty H

|

i
NEENTT
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On tap chucng 2: séng
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