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DAO PONG CO - SONG CO




DAO DONG CO

+ Dao ddng co: chuyén dong co trong d6 trang thai cua hé
vat bién do61 tuan hoan theo thot gian.

+ Dicu kién dé mot he vat co thé thuc hién dao dong:
- H¢ phai ¢c6 mot vi tri can bang bén.
- H¢ phai chiu tac dung cua mot luc kéo no vé vi tri can b?mg bén.

- Hé phai c6 quan tinh dé tiép tuc vuot qua vi tri cAn bang bén.




1. Dao dong co diéu hoa

a. Dao dong co diéu hoa cua con lac 10 xo




1. Dao dong co diéu hoa

a. Dao dong co diéu hoa ciia con lLic 10 xo
+ Luc tdc dung 1én hé: F = Fy, = —kx
+ Theo dinh luat II Newton: F = ma

+ Do do: ma + kx =20

d? . k
+Thay a = — , dat: w% = — , ta duoc:
dt m
d?x
F + (,USX =0 (1)

+ Phwong trinh dao dong:
x=A.cos(wygt+¢) (2)




1. Dao dong co diéu hoa

a. Dao dong co dieu hoa cua con lac 10
dx

+Vantoc: v = e —woA.sin(wyt + @) (3)
, 2
+ Gia toc: a = % = —wiAco s(wot + @) = —wix (4
+Chuky: Ty == = 2 |- (5)
0

+ Dong niang: Wy = %mvz —ma)oAz sin®(wot + @)  (6)

+ Thé ning (gbc thé ning tai vi tri 10 xo khong bi bién dang):
W, = %kx2 —mwOAz cos?(wot + @) (7)

+ Conang: W = W5 + W, = —mwOAz = EkA2 = const (8)




1. Dao dong co diéu hoa

b. Dao dong co diéu hoa ciia con lic vat ly

+ Xét con lac vat 1y co truc quay
ta1 O, kho1 tam G:

+ Phuong trinh vi phan cua dao
dong co diéu hoa cua con lac vat 1y:
d?a

2, —
— T wsa =10

, . mg.l
VO1 (,UO — Tg

+ Chu ky dao ddng ctia con lac vat 1y




1. Dao dong co diéu hoa

c. Dao dong co dieu hoa cua con lac don:

+ Chu ky dao dong ctia con lic don: |
TO — 277:\/% , L_Q/ )

+ Ung dung: do gia tdc trong truong:

. 41?1 mg sin 6
g= T — khoang vat 6
. mg cos 0




2. Dao ddng co tat dan

+ Luc can cua mo1 trudong tac dung lén vat: F. = —rv

+ Két qua: bién d6 dao dong giam dan theo thoi gian.




2. Dao dong co tat dan

+ Tong hop luc tac dung 1én hé: F,, = Fa, + F. = —kx — v

+ Theo dinh luat II Newton: F;,; = ma

+ Do d6: —kx —rv = ma (1)
d?x dx .. k r
+Thay a = —, v = —, dt: ws = —va 2f3 = —, ta dugc:
dZ
— T Z,B + wix =0 (2)

+ Phwong trinh cua dao dong co tat dan:
x = Ag. e Pt . cos(wt + @) (3)

r A A LY A
ff = — - h¢ so tat dan
2m

w = \/ w§ — B2 -tan s0 goc cua dao dong tat dan




2. Dao dong co tat dan

2TC
Jwz-p2

+ Bién do cua dao dong co tat dan: A = A,. e bt

> T,

+ Chu ky cua dao dong co tat dan: T = 2;” =

Nhan xét: biéen do cua dao
déng co tat dan khéng
phdi la hdang s6 ma giam
nhanh theo thoi gian t
theo quy ludt ham s6 mi
am.




2. Dao dong co tat dan

+ Giam lwong loga “Giam lugng 16ga cua mot dao dong co
tat dan co tr1 sO bang 10ga tu nhién cua ty s gitra hai bién do
dao dong k€ ti€p cach nhau mot chu ky T’:

A A"
—=lnh—— =47

,i:_}- _i:e-': \ i+ ]

+Khi wy = f = r = 2vk.m - gi6i han tat dan




2. Dao dong co tat dan

+ Ung dung: Dao dong tit dan dugc ung dung trong céc
thi€t b1 dong cua tu dong, hé¢ thong giam xo6c¢ cho 6 t0...

Oil or
other viscous

fluid

Coil spring —4

g

(a) (b)




3. Dao dong co cuwong birc

+ Ngoai luc cudng buc: F,., = Fy.cost

+ Dao dong co cwd'ng birc: dao dong cua hé vat trong moi
trwong cd thém tac dung cdia ngoai luc cwdng birc tuan hoan.

+ Tong hop luc tac dung 1én hé:
Foy=Fs, + F. + F.p, = —kx —rv + FycosQt

+ Theo dinh luat II Newton: F;,; = ma

+ Do d6: —kx — rv + FycosQt = ma (1) '




3. Dao dong co cuwong birc

+ Do d6: —kx — rv + FycosQt = ma (1)
_d’x _dx .. o2 _k o5 T .
+Thay a = V= — , dat: wg = — va 20 = —, ta duoc:
dZ
—7 T 2,8 + WX = —cos[)t (2)

+ Phwong trinh cua dao dong co cudong birc:
x =A.cos(Qt+ @) (3)

Fy

m\/(w%—ﬂz)2+4ﬁzﬂz

vOI: A=

(4)

26Q
tgp = — woliﬂz ()




3. Dao dong co cuwong birc

+Khi: Q = Q, = \/w% — 232

thi: A =A4,,,, = —-=° (6)

2mp |wi—2p2

*Q

+ Cong hwong: Hién tuong bién do cua dao dong cudng
btrc dat cuc dai.

+Néu B=0: Q=w, — cong hwéng nhon.




3. Dao dong co cuwong birc

* Ung dung

+ Cong huwong co lgi: tao ra dugc bién do dao dong
16n. Vi du: tro choi danh du, hop cong huong cua dan

ghita, violon ...

+ Cong hwong c6 hai: 1am gdy cau, sdp nha, giy truc

dong co, v. v...







1. Séng co trong mdi trwong dan hoi

+ Séng co: 1 su lan truyén dao dong co trong moi truong
dan hou.

méi trwong khéng chuyén déng .
cung song.

+ Nguon séng: vat gay kich dong.
+ Tia song: phuong truyén song.

+ Trwong séng: phan moi truong co séng truyén qua.




1. Séng co trong moi truong dan hoi

+ Mat song: tap hop nhitng diém trong trudong song tai do
cac phan tir dao dong cung pha.

+ Mt dau séng: mit ngoai cung trong trudng song.

Phwong dao dong

P ngufm somg
cun nguon song

Phwong dao ding _ :
cila nguon Hinh dang song

Miit song trdn Hinh dang sing

Nguion song

hwdng lan truyén song

¥ Hwrdmg Lan truven

Song cau Séng phing




1. Séng co trong méi trweomg dan hoi

+ Song ngang:

Song ngang
Phwong truyén song
——ai — — £
/7 N\ A /N A / © N\ o ,‘\f\.f\f\f\}\:\:
/ \\ "./ I'\ \
\ //| "X o Transverse Wave
' "/ *Phuo’ng da dring/f

+ Song doc:

MMV AAIMMN AA ﬂl ]'1 :f QY

Longitudinal Wave




1. Séng co trong mdi trwong dan hoi

* Cac dac trung cua song:

+Van toc song (v) ¥

+ Chuky (T), tan s (f)

+ Budc song (1)




2. Phwong trinh song

+ Xét song phang don sac, truyén theo phuong Ox:

@) M v .
! % » X

+ Ta1 O: xy = A cos wt (D

+ Ta1 M: x, =Acosa)(t—%) = A cos (wt—Zn%) (2)

e o ,e A A d
*Po1 voi song cau: x = k ~ Cos (a)t — 27 E) 3)




3. Giao thoa song

+ Xét 2 ngudn song O, va O, c6 cung phuong, cung tan
sO, pha ban dau bang O:

Xp1 = Aq cos wt (4) .
Xpo2 = A, cOs wt (5) & -
O, _ a,
; . o, ~
+Soéng do O, va O, truyén tdi M:
M1 = Al COS((Ut — 2T %) (6)

A




3. Giao thoa song

+ Song tong hop tai M: x = x4 + X, = A cos(wt + @)

Bién do song tong hop tai M:
A=A} + A%+ 24,4; cos(@1 — @3), V6i 91 — @, = 2m

dy—dq
A

* Nhdn xét.

-Néu ¢, — ¢, = 2kmt = dy—d,;= kA, véi k =0,1,2,...

thi A = Aygy = VA2 + A% + 24,4, = A; + A, — Cuc dai

-Néu gy — ¢, = 2k + D = dy—dy = (2k + 1) %, v6i k=0,1,2...

thi A = Ay = A% + A2 — 24,4, = |A; — A,|— Cuec ticu




4. Song diwrng

cung bién d0 va tan sO, truyén cung phuong nhung

+ Séng dirng: 1 hién tuong giao thoa cua 2 séng phang
C nguoc chiéu.




4. Song dung

song toi song phan xa
- <
o 9 ™ B

+ Ta1 O: xy = Ay cos wt

, , s A A d
+ Song to1 truyén dén M: x4 = Ag cos(wt — 21 E)

+ Séng phéan xa truyén dén M: x,, = Ay cos(wt + 27 %)

+ Song tong hop tai M:

d , .
X = Xpy1 + Xy = 24, COS Zni .COS wt — Song dung




4. Song durng

+ Song tong hop tai M:
X =xq+x, =24, C0S Zn%.cos wt — Song dung
Bién do song dimg: A = |24, cos 25

* Nhdn xét.

- Néu 271% —kr=>d= k%,vé’ik=0,i1,i2...

thi A = A0 = 247 — Bung song

-Néu2ms=(2k+1)Z=>d = (2k+1)7,v6ik=0,%1,...
thi A = A,,,;;, = 0 — Nut song




4. Song dung

sydeibojoyd [eIuswepund/eubspy pieydly 166l @




5. Song am

+ Séng am: song doc, truyén dugc trong chat ran, 16ng va
khi.

+ Mién nghe dwoc: f = [20Hz +~ 20000Hz].

+ Song ha am: f < 20Hz.

+ Song siéu am: /> 20000Hz




5. Song am

* Siéu am:
+ Dac tinh:

- Chum s1éu am kich thudce nho,

- It 16ch phuong truyén,

- B1 phan xa manh trén cac mat phan cach gitra 2 moi
truong khac nhau,

- Bi hap thu manh trong chat khi va hap thu yéu trong
chat long, ran.

+ Ung dung:
- Trong ky thuat tham do do sau cua day song, day
bi€én, phat hi€én cac chudng ngai vat dudi bién.

- Kiém tra cac vat dic bang kim loai dé phat hién cac

vét nut hodc 16 héng nho do cac bot khi tao nén trong cac
vat.




5. Song am

* Cac dai lwgng dac trung sinh ly caa am:

+ D@ cao cua dm: 1a cam giac thanh tram cua tai do1 voi
song am, phu thudc vao tan so f.

+ Am sac: dac trung cho sac thai cua am, giup phan biét
dugc giong no1 cua nguol nay voil nguoi khac, hay am
phat ra ttr nguon nay vo1 nguon khac.

+ Do to cua am:
Cuong do am (1)
Mitrc cuong d§ am: L = 10l0gIL , don vi: dé xi ben (dB)
0

— w \ A A oA A
I, = 10 12(F) - cuong do moc tiéu chuan




