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Chuong 1: Dao dong va song

1.1 Dao dong
Khai niém: Dao ddng la chuyén déng tuan hoan clia vat thé quanh vi tri can
bang theo mot chu ky nao do. Luc tac dung lén vat ty I€ thuan vdi do dich
chuyén clia vat so véi vi tri can bang.
Loai dao dong: cd 2 loai dao dong do la dao dong co va dao dong dién tur.

1.1.1 Dao dong ca
i Chuyén dbng diéu hoa don gian
> Dinh luat Hooke Fs .

Luc dan hoi cla 10 xo ludn dua vat vé vi tri can bang.
> Dinh luat IT Newton

- kr ma

suy ra gia toc cua vat: L
qa = = 7

m

v Gia t6c cla vat ty Ié thudn vdi d6 dich chuyén nhung trai dau.
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1.1.1 Dao dong co

Pé dich chuyén clia vat quanh vi tri cdn bang phu thudc vao thdi gian:
r = A cos(wt + @)

A la bién dd dao dong, chinh la dé dich chuyén cuc dai clia vat so vdi vi tri can bang.
w la tan s6 goc, dac trung cho toc do dao dong, don vi do la rad/s
¢ la hang s6 pha hodc la goc pha.
(wt + ¢) goi la pha cia chuyén dong.
Chu ky: thdi gian dé vat chuyén ddng dugc mot vong. "
Wi e — i e T

w
Tan s0: la s6 dao dong cuia vat quanh vi tri can bang trong mot dan vi thai gian

- 1 W
Il 2x
Van toc va gia toc:

v = dx/dt = —wAsin(wt + ¢)
do/di —  fAcos(ut O

a
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1.1.1 Dao dong co

GOc pha va bién do: Xét tai thdi diém t = 0, vj tri ban ddu va van tdc ban dau cla vét:
r; =Acos¢; v;=—wAsing
suy ra

o
g —

wWa;

a:? - (—) 2 ] A2(cos2 ¢ Sl ®)

N2

Z W

Gia toc cua vat ty’/,lé thuén vai dd dich chuyén nhung trai ddu, day la diéu kién can va
dd cho mot chuyén dong diéu hoa don gian.

D6 dich chuyén tir vi tri cin bang, van tdc va gia toc cta vat déu bién thién theo thdi
gian dang ham Sin nhung khac pha.

Téan s6 va chu ky cia chuyén ddng khdng phu thudc vao bién do.
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1.1.1 Dao dong co

> Xét biéu thirc gia tdc cta vat phu thudc vao hé sb luc va khdi lugng clia vat:

d*x k
a = - - g
dt? m
d*x 5 5 k

nghiém tong quat cta phuang trinh vi phan:

r = Acos(wt + ¢)

Chu ky va tan so cua hé

27 m
T - .
W 7T\//@
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f—T—Zﬂ' m
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1.1.1 Dao dong co

1 Nang lugng cua dao dong diéu hoa
> Pong nang va thé nang dan hoi:
1 1 .
R — ameQ — §mw2A2 sin®(wt + ¢)
Lo L

Vi w?= —k/m ta c6 nang lugng toan phan cua hé:

Il
E = K+U-= 51@42 [COSZ(wt + @) + sin®(wt + Cb)}

— lkAQ
9

Nang lugng toan phan (cd nang) cua hé bao toan, ty I€ v&i binh phuong
bién d6 dao dong. Van toc cuia hé dudc xac dinh bdi

i i\/E(A2 — 22) = +w\/ A2 — 12
m
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1.1.1 Dao dong co

Con lac dan
> Luc tac dung Ién qua cau theo phuong ti€p tuyén:
, d?s
by = —mgsint = m—
dt

> Xét trudng hdp goc 1énh bé
s = Lsinf ~ LO
> Viét lai phuang trinh trén
d*0 qg qg

> nghiém cua phuadng trinh vi phan:

0 = Opax cOs(wt + @); w = %
2T L
T - Om
w g

Chu ky ctia con lac daon ty 1€ véi do dai ctia day, ty I€ nghich vdi gia toc

trong trucng.
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1.1.1 Dao dong co

1 Con vat ly
> Vat dao ddng quanh mot truc tai diém O :
d*0
—magdsinf = [—
/ at2

d la khoang cach tu khoi tam dén truc
| la m6 men quan tinh
> Gia thiét rang goc 6 bé, ta co

d*0 mgqgd
= @ [ =15 ]
dt? ( T > .
0 = Opaxcos(wt + ¢)
. m_gd; . o _ 9 .
I W e
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