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Tu doc: Dao dong, Song

e Vi tri can bang
e Luc kéo veé v1 tri can bang
e Quan tinh

- Diéu kién
hé¢ dao dong:

v" Tong hop hai dao dong Cing tin s6 o cling
phuong x
Cung tan so, Phuong vuodng géc
2 2
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Yo Y
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v" Tong hop hai dao dong vuong géc (Xem BT

L.1) Cung tan so o:

X=a,Ccos(mt+qQ,)
y=a,Ccos(mt+,)

X Yy Xy 2
af i ag aa ——C0S(¢p, — ;) =SIn“ (¢, — ¢,)

¢ Su hinh thanh séng co trong moi trudng
chat

* Cac dac trung cua song



Dao dong: chuyén dong duoc lap lai nhiéu lan
theo thoil gian

e Vi tri can bang

e Luc kéo vé vi tri can bang
e Quan tinh

1. Dao dong co diéu hoa

AR « / Khong c6 ma sat ->

E— _kx dao dong co di€u hoa

- biéu kién
hé dao dong:

1.2. Phuong trinh dao dong co diéu hoa

2
dX = —kX dz(:kx:O
dt dt m




k 2 d2X 2

X = Acos(mw,t + o)
0 Dao dong di€u hoa la dao dong c6 do doi la
ham s6 SIN hoac COS theo thoi gian

1.3. Khao sat dao dong diéu hoa
 Bién d6 dao dong: A=IxI_ ..

K
e Tan sO goc riéng  ®, = P
e Pha cua dao dong:(® t+¢),t=0->¢ pha ban dau.
V—dx— Ao, SIn(w,t + o)
e Van téc con lic:  dt 0 ot TP



e Gia toc %

2 2
con lic & = a2 —Aw, COS(myt + ) = —myX

* Chu ki dao dong: x(t+T,)=x(t), .
T m
v(t+Ty)=v(t), a(t+T)=a(t) T, =—= 271\/;

A A A 1 (00 (DO
e Tans6riéng v, =—=-"2
, 2T

* Nang luong dao

dong dié\u hoa
== mv°
2

= MA’w; sin’ (ot + ¢)



Cong do luc dan ho:i:

X X 2 kX2
A, :_[Fdx :j—kxdx=— K Wi =W, =
0 0 2 2
Thé nang:
kx® 1
Wo=="=~ KA? cos? (wpt+¢) Kk = mo?
Wiy =W, + W, = % KA®[sin*(o,t + @) +€0S” (@t + )]

W = L kA* = L mA*®; = const

2" 2 1 2w
Tan s6 goécrieng ~ “o = 7 o
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P=F, +F,
|F, |= Mgsin6 ~ Mg6

1.5. Con lac vat ly

Phuong trinh co ban cua vat

~

F, %L rén quay quanh truc O
~ — 2 2
P =Mg |ﬁ:|d—26:u Id—?z—l\/lgOd
ﬁ_F—Mgd 0=0 ®, = —g
dt> | V|
mg| g
m T mE



2. Dao dong co tat dan
Do ma sit bién do giam dan theo thoi gian=> tat

han Luc ma sat: F.=-rv
2.1. Phuong trinh dao dong tat dan
: d°x rdx Kk
m d_X = —kx—=r aX 5 | X =0
dt? dt dt* mdt m
K r 2
_:Q)S —=2pB d’x 2]3(;—);+@3sz

m m dt?
X

=Age "cos(ot+¢) - _2n _ 2m
® = o) —p’ o Jop P’




2.2. Khao sat dao dong tat dan

Bién do dao dong theo thoi gian A=Age™

—ART <X<AL™  Lyong gidm loga
R A(t) Age P! BT
Ay ] o0=In =In =Ine
AoCOS@\Aoe ! Al AOe_B (t+T)
AN o= BT

‘ t ] A /
Nhan xét:
_ -t '
ﬁoek R

* ®,> 3 mo1 co dao dong

_AO

* ®, < 3 luc can qua 16n khong c6 dao dong
Bién do giam theo dang ham e mi -> 0



3. Dao dong co cudng buc
- Dao dong dudi tic dong ngoai luc tuan hoan.
(bu nang luong thang luc can) -> Hé dao dong
v4i tan sO cudng bic
3.1. Phuong trinh dao dong co cudng buc
Luc dan hoi: Fy, =-kx, Luc can: F=-1v,
Luc cudng buc: F-g=Hcost

2 k
d;(} rdxl kx:ECOSQt —:(DS
dt mdt m m M
d*x dx H

=2

:
- 2B == + ®°X = — Ccos Ot —
dt? l3dt S m m



. Phuong trinh khong thuan nhat c6 nghiém:
X = Xoq+ X,
- Sau thoi gian dao dong tat dan bi tat, chi con
la1 dao dong cudng buc:
A H X = X ,=Acos(2t+D)

m\/(Q2 — )’ + 4ﬁ2£2t;q) _2BQ

3.2. Khao sat dao dong co cudng biic Q° - (DS

dA Q| 0 Joj-2p

—=0
H
dQ A L

Moy




- Tan s6 cong huong: 2 = (), xay ra cong

huong -> A=A
g max Qch _ \/(D(Z) _2[32
H
Amax — 2 \/ > -
Amax T Bm (DO _ﬁ
=0,05m,

* B Cé-ng nho hon ®,
cong huong cang nhon
; 250)0

W Q) o B:O S5 0O = R

cOng hudng nhon




3.3. Ung dung hién tuong cong hudng
/ Loi: Dung luc nho duy tri dao dong
Do tan so6 dong dién-tan so ké
Hai: gay pha huy -> tranh cong huong
4 T(Sng hop, phan tich cac dao dong (Tu doc)
" Tong hOp ha1 dao dong cung phuong x:
] Clng tan s6 :
X=a,Cos(t+,)

ot o, X,=a,COS(Wt+P,)

X X=a.Cos(Mt+)
, , 1/2




to = a,sing, +a,sing,
a, CoSQ, +a, Coso,
" Tans6 o, 2 ®, , ;= P, = P, a; =a, =3
X =a,COoS(mt+@) X,=2,CoS(W,t+¢)
a’ = 2a} +2a’ cos[(m, — ,)t+ (¢ —¢)]

a’ =2a;(1+cos[(w, — m,)t])
» (0, —®,)t Chu ki bién do 16n

2 2
a“ =4a, CoS > t " 4n
a =| 2a, cos (o, _2002) | O, — O,
+ L
X = a. c:os[((JDl ©,) -]

2



— t
Tl6n a=|2a, cos( 1~ ©) |

X = a. cos[

v\/w\/wv \/\/)t\/\/
222 4 g]

2
. Phdch 1a hién tuong tong hop hai dao dong
diéu hoa thanh dao dong bién doi khong diéu
hoa c¢6 tan so6 rat thap bang hiéu tan s6 cua 2
dao dong thanh phan
/ Ung dung trong ki thuat vo tuyén



. Tong hop hai dao dong vuong géc (Xem BT

L.1) Cung tan so o:

X=a,Ccos(mt+qQ,)

y=a,Ccos(mt+,)
2 2

X y Xy . o
| ———COS = SIN —
af a; a a, (P, — ;) (¢, — ;)
Qui dao Ellip Y1,
_________________ 2
T Qy-@=2Km X
X 'y R a

a, a, 7 @, -0=2k+1)T



T Q-0 =Ck+Dm/2 v,

2 2
X Iy _1

2 2 =
d, d,

~ Khac tan sO o:
X=a,Ccos(®t+@,)
y=achs(oozt+(p2)

F--

L g

Qui daotuy P2 hay : :
thudc vao (0, T, IS =




Song co
1. Cac khai niém mo dau
(Tw doc) 1.1. Su hinh thanh song co trong
mo1 truong chat
- Nhitng dao dong co lan truyén trong moi
truong dan hoi goi la song co hay séng dan hoi

Vat kich dong: dao dong tir/nguon séng
Phuong truyén: tia song
Khong gian song truyén qua: truong song

* song doc——; - esOng ngang —}
ran, long, khi: dan

o ran:dan hoi hinh dan
ho1 thé tich e



» C4c diém dao dong » S6ng ciu

cung pha: Mat song . Nguodn song

» Ranh giéi gitta 2 phan

T

moi truong song truyén - "e}))

qua va chua qua: Mat -

ddu song T1a song
™ Cac dac trung ctia s6ng
* Van toc song doc

G
aH¢sodanhsi (1 _[E V=0
E Modun dan hoi op p G Modun

p khoi lugng riéng cua moi truong 41yt

S6ng phang

*Van toc song ngang



e Chu ki T va tan sO v 1a chu ki va tan soO cua
phan tia dao dong trong moi trudng

» BuGc song:A 1a quang duong truyén y

song trong thoi gian 1 chu ki T A=VI =—
. L .Y
Khoang ciach ngan nhat giita cic diém co cung

pha (Hét tu doc)
2. Ham song
O v M

Tai O s6ng phang
X(t) = Acos(ot + @)

—

Tai M song cham Y | y
pha t’=t+y/v X(t') = Acos[a(t V) -]




Coi ¢=0, ham song tai diém y bat ki cich O:
27T
X = Acos o(t — X) = A cos(mt y)
V Tv

_l((Dt——y) Ve P _ 27'[ _ - _
X = Ag » >’ Véc tosong k=—n Kf = ——vy

A A
MF' -, n
| y

song lan truyén tur S
O ra xa vO cung: y(r,t) =yee

" Khong gian ba chiéu

—i(ot—kF)

séng lan truyén tir T 1) = . e (kD)
vo cung vé O : V(r D =y



_Nguén séng 1a nguon diém,
‘mat séng la mat cau

» S6ng phang:

 Cac tia sOng song song voi
nhau, mat séng 1a mat phang




4. Nang luong cua song co

Nang luong cta song: Moi truong dong nhat
dang hudéng. Xét the tich 8V ;- van t6¢ phan
OW=0W,+ oW, tudao dong

2

mu
oW ;= m=oVp U= % = —Awsin(ot - 277:y
oW, = 1pESVAZ(D2 sin’ (ot — 27Ty)
21 1 ,dXx " dx _ &sin(mt— 27ty)
SW, = == (=—)*8V dy v
2 o qy 1

1

SW, = Epestoo2 sin’ (ot — 27Ty) Vailon

ap



SW = pSVA’®” sin® (ot — 2ny

« Mat do nang luong: trong don vi thé tich

©= oW = pA°®’ sin” (ot — 2ny)
oV
» Mat d6 nang luong 1 .,
N\ ? / wtb — _pA (D
trung binh cua song 2

e Nang thong song, véc to Umop-Poynting

Nang thong song P qua mot mat nao do trong
moi truong 1a dai luong veé tri s bang nang

luong song gui qua mat do6 trong 1 dv thoi gian:
P=wSv



e Gid tri t binh = 1
1a tr1 trung bin A22Sy

cua nang thong song P =SV = 9 P
e Mat do nang thong séng trung binh: gui qua
mot dvdientich . P 1 .
O=—=—pA0vV=0,V
S 2

véc to Umop-Poynting @ = oV



