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Xét-con lac 10 xo gdom qua cau m gan vao 10 xo chiéu dai L va d6 cimg k.
K¢éo m ra khoi1 vi tri can bang O mdt doan x, xuat hién luc dan hoi:

S L O
Fdh_ k.x |v-"' . =t

Ap dung dinh luat 2 Newton: F = ma
»> —kx=ma=mx"

2
> —Wzmgé
5 dt |
Dél'[: — = a)g I "'-\i — f—
4 I VA VA
d’x Phuong trinh vi phan
2 d? +@5X =07 t4a dao dong co dicu hoa

Nghiém ctia phuong dao dong co diéu hoa: |x = A, COS(a)Ot + gp)
Ay, @, - bién do, tan so ;g/uc‘ pha ban dau cua dao dong.
m

(@t + @) va T, =2—ﬂ:27z
Wy

ongThanCong.com

- pha va chu ky dao dong.
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Ry PO TR,
= x:/AOCOS(a)Ot + gp) D0 do1 cua vat m
dx ; L : A
Vo= j = —a)OAO Sln(a)ot e qD) Van toc cua vat
l
d2X S : A
a= = — _a)gAO cos(a)ot £ (p) > —a)gx Gi1a toc cua vat
mv° 1 >
W, = T = Ema)o Aj sin (a)ot o+ go) Dong nang
e | o
W, =7=5kA§ cos?(w,t + @) Thé ning

W =W, +W, :%kAO2 = const

Co nang bao toan

Pong ning va thé ning trong dao dong diéu hoa bién doi tuan hoan va

chuyén hda 14an nhau, nhung co ning luén bao toan.
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~_DPAO PONG CO DIEU HOA €CUA CONLAC VATLY
« Con l4c vat ly Ia mot vat ran khoi luong m quay khdng ma sat quanh
mot truc ngang co dinh di qua diém treo cua no.
« Kéo con lic khoi VTCB gdc nho a. Luc P, tao momen quay 1am con
lac quay quanh truc ngang qua O.

=13 —>P.0OG=18

mgda 0

—>(mga)d =la" > a”" +
mgd
I

> |a"+ @i =0| -- PT dao dong diéu hoa con lic.

2 I
T, = 2 27 |—— |- Chu ki dao dong.
@, mgd

Véi: I - mOmen quan tinh cua con lac doi1 voi truc quay qua O.
d — khoang cach tir khoéi tam con lac dén truc quay. :
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= / 2 \\ % =
DAO PONG CO PIEU HOA CUA CON LAC PON

» Con lac don gom mot qua cau nhd khoi luong m (xem nhu chat diém)
treo vao mot soi day dai | khong dan khong khoi luong.

0

» Giai bai toan con lac don twong tu nhu con lac vat ly.

S ; x z
» Momen quén tinh cta con lac don | = ml

T, =27

T
\'9

P
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= BAI TAP Vi DU 1

Chat diém m nam trong trudng luc c6 thé ning:
U=U,1-cosax), (U,,a=-const)

Tim chu ki dao dong nhé cua m.

Huwéng dan giai

du :
Luc thé tdc dung l1én m: F = 3 U asinax ~-U,a°X

PT dao dong dicéu hoa ciam: F =ma — ~U,a’x =mx"
U a’

2
> o= —)T—Zﬂ/
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s BAI TAP VI-DU-2 _—
Mot thanh manh déng chat tiét dién déu, chiéu dai L thuc hién dao
dong nho quanh truc nam ngang vudng goc véi thanh va di qua diém
M nam trén thanh. Tim vi tri diém M dé chu ki dao dong cua thanh 13
nho nhét. .
Hudéng dan giai

Momen quéan tinh cta thanh d6i véi truc quay qua M:

I :imL2 + mx?
12

Chu ki dao dong diéu hoa cia thanh:

| - mL? + mx?
e e e 12
‘\/ mgXx V mgXx

L
At I 131 * — Ve T
bé tim T min, ta giai PT: T°=0 - J2 - B\ g

;ThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

A2.DAO PONG TAT DAN


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/

--Némao dong trong moi truong €O luc can, nang luong va bién do
dao dong s€ giam dan theo thoi gian.

—

e Xét con lic 10 xo chiu huc can E =——rV  ¥&van tbc cha 1o xo, r —
hé s6 can cua mOl trudng.

« Phuong trinh vi phan cta dao dong co tat dan:

d’x dx
—+26—% a)ox 0
dt’ dt

» Nghiém ctia phuong trinh (diéu kién B< oy):
x = Aje " cos(wpt + @)

k- - 2 r e
@. = ,|— - tan s0 dao dong riéng. [ =—— - hé so tat dan.
: m 2m

W = \/ . — B - thn s6 dao dong tit dan. ,

10

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- Khao sattinhchat-eda dao dong tat dan—

- Chu ki dao dong: X 4
a,
= = )
Q) \/0)02 _IBZ @, f\ _A e
> Dao dong tit dan dién bién X /\/ o
cham hon dao dong riéng \ ;/\.H

(dao dong diéu hoa). ’

* Bién do dao dong giam theo t: o
A = Ae 2 A |

- Bién do dao dong tat dan

giam cang nhanh néu hé so

can cua mMOI truong cang

16n. -
* Giam luong loga: 6 =1In - =1In i LT

o T :
A+T A\)e ﬂ(t—i_ ) 11
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= Al v /
s BAITAP VIDU-3 _—
Biét rang hé so tat dan p=6.10-3s? 14 rat nho so véi tan s6 goc dao
dong riéng cua hé. Nang luong dao dong ban dau cua hé la E;=10 J.
Tim cOng cua luc can tac dung Ién hé sau thoi gian t =25 s.

Huwéng dan giai
* Luc can lam nang luong cua hérdao dong bi giam theo thoi gian. Vi
vay, cong cua luc can bang d6 bién thién nang luwong cta hé:

W =E,-E,
e Nang luong cua hé dao dong ti 1& véi binh phuong bién d6 dao
dong: E ~ A°
e Ma: A= Ae™”

* Vi viy, ning lugng cua hé co thé dugc bicu dién: E = Eot

> W=Ee?-E,=7,4-10=-2,6J

12
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A3. DAO PONG CUONG BUC

13
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*Dao dong cuong burc: N¢E

ky cua luc Kich thich.

» Gia st luc kich thich c6 dang: F,, = F,.cos Q¢, Q — tan so luc kich

thich.

/

* Phuong trinh dao dong cudng burc cua hé vat co dang:

xX=A cos(Qt + CD)

A=

F,

m\/(a)oz -~ 14570

tgd =

280

2 2

u mot hé vat dao dong tat dan duoc bu lai
phan nang luong da mat do luc can boi mot luc kich thich bién doi
tuan hoan theo thoi gian thi hé s€ dao dong tuan hoan véi cung chu

14
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e Hién twgng cong hudng

2m,8\/a)02 — fB°

Néu ma sat nho (B << ®q ) thi hién tugng cong huong thé hién rd nét
(A, 16n), va nguoc lai.

e Khi Q:QCh :\/G)OZ—ZIBZ > A‘nax

max

‘Néu f~0 > Q 5 = @), 2 Cong hudng nhon.

*'-:3111121.‘:.

Q 15
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- o - /
s BAITAP VDU 4 _—

Vat thuc hién dao dong cudng buc trong moi truong cd hé s6 can r =
4.10* kg/s . Bién d6 luc cudng buc F,=10*N va chu ki dao dong
rieng cua vat T, = 1 s. Cho rang sy tat dan 14 rat nhd. Tim gid tri gan
dung cua bién do cong huong.

Huwéng dan giai
F

2mpBy et — B2

* Vi sy tat dan la rat nho nén B<<o, .

* Bién d6 cong huong: S

= B
Zmﬂa)o ZmLa)o r2_7z-
2m T

~ 4cm

Avax

16
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B1. SONG CO
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| ua trinh lan truyén dao dong co trong méi trudng dan hoi duge goi
la song dan hoi hay song co.

>S6ng co khéng lan truyén dugc trong chan khéng vi trong dé
khong c6 moi trudng dan hoi.
« Phuong truyén séng goi 12 tia séng.

» Tap hop nhitng diém trong truong song tai d6 cac phan tir dao
dong cung pha goi la mat song.

Yy v

&
L
L J

Séng cau Soéng phang

18
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= S6ng ngang va song-doc

/V

» S6ng ngang la séng trong d6 c4c phan tir cuia moi truong dan hoi dao
dong theo phuwong vuong goc voi tia song. Song ngang chi co thé
truyen trong chat ran va bé mat chat long.

Vi du: song dién tir, sOng am.
» S6ng doc 1a song trong d6 cac phan tir cia moi truong dan hoi dao
dong doc theo tia song. song doc coO thé truyén trong ca chat ran, chat

long va chat khi.
Song doc

Phwrorng truyén song
[ —

MIMALMAN
W/H “1/4 I \

Vi du: 10 xo co dan.

[ ]

SONE NEang Fer'D'ng dao ﬂu:lng
Phuwreng truyén sang
-

22 Wa
l \H_./lphwffnﬂdz&?iﬁ/ .
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~_—  CACDAC TRUNG CUA SONG €O
* Van toc song v la quing duong séng truyén di dugc trong moi
truong dan hoi sau moi don vi thoi gian.

v~ | va [v~+T|(déi véi chit khi)

7

Vi p, T — khoi lugng riéng va nhiét do ctia moi trudong

Vi du: trong dong v = 3600 m/s; trong ruou v = 1210 m/s; trong
nudc v = 1457 m/s; trong khong khi v = 330 m/s ¢ 0°C va
v =343 m/s ¢ 20°C.

 Chu ky T va tan so f ciia song co tri s6 dang bang chu ky va tan so
dao dong cua cac phan tir trong truong song.

* Bwde song A 1a quing dudng séng truyén di dugc sau moi chu ky:

.
f

20
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P — PHUONG TRINH SONG o
e Xét mot song phang truyén theo phuong Oy tring véi tia song. Gia
st dao dong cua phan tr nam tai diem O Ung véi toa do x=0 co

dang:

u, = AcCOoSs wt » X
O v—> M

* Dao dong cua phﬁn tir nam tai diém M ¢6 toa 36 X #= 0 ¢6 dang:

Uy =Acoso(t+7)=Acosw t+2 | = Acos a)ti@ = Acos(wt + kx)
M v A

PT trén biéu dién do doi u ctia phan tir M tai thoi diém t.
Dau (+) néu x<0 (diém M nam sau O xét theo phuong truyén song.

Dau (-) néu x>0 (diém M nam trudc O xét theo phuong truyén song.
k = 27t/A — s6 séng. .

« M4t d6 nang lugng trung binh cua song: (W, = 5 ,oa)zA2

ongThanCong.com https://fb.com/tailieudientucntt
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——— BAI TAP VIDU5 —
Mot s6ng co truyén doc theo truc Ox c6 phuong trinh:
u = Acos(awt —kx)
Tim ti s6 giira van toc cuc dai ctia C4C phan tr moi trudng véi van toc
truyen song.
Huwéng dan giai
- = A )
* Van toc truy€n song: v, = — = =
T 27lw Kk
» Van toc dao dong cua phan tor mdi trudong: V, =U'=—Awsin(wt —kx)

- van toc cuc dai cia phan tor moi trudng: v, = Aw
Vv

Aw
2max i
2 v, /K

= Ak

22
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B2. SONG AM
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/ : 2 i —
= SONG AM
« S6Ng am 1a mot dang s6ng co co thé lan truyén trong cac moi trudng
khi, 16ng, ran.
e Nguon goc séng am:
> Vat dao dong 1am cho méi truong vat chat & xung quanh lan
luot bi nén lai roi dan ra - xuat hién luc dan hoi lam dao dong
duoc truyén cho cac phan tir vat chat ¢ xa hon.
> SOng am lot vao tai tdc dung 1&n mang nhi 4p suat bién thién
lam mang nhi dao dong = Dao dong cua mang nhi truyén dén day
than kinh thinh giac cho ta cam giac am.
« Trong chat khi va chat long, song a&m la séng doc Vi trong c4c chat
nay, luc dan hoi chi xuat hién khi co bién dang nén, dan.
» Trong chat ran, song &m gom ca séng ngang va séng doc, vi luc dan
hoi xuat hién ca khi bi bién dang 1éch va bién dang néen, dan.

24
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= Nhirng dic trung ciiaam _

* Po cao cua Am do tan s6 &m qui dinh. Am cang cao thi tan s6 cang
16n. Tai nguoi nghe dugc @m ¢o tan so tir 16 Hz den 20.000 Hz.
* Am sac do dang do6 thi dao dong ctia @m qui dinh.

/\/\/\/ e

/\/\/\/ Violon

* P to cia am do cuong d6 am qui dinh. Tuy nhién cam giac am to
hay nho ngoai phu thudc vao cuong do am, con phu thudc vao tan so
am, Véi cung cuong do, am co tan so cao nghe to hon am tan so thap.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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= HIEU UNG DOPPLER —
i—Iiéu wng Doppler: Su tha}y do6i tan s6 &m do nguodn phat &m chuyén
dong tuong doi SO vo1 nguodn thu.
fro V=t Vi,

ViV

S

Trong dé: f— tan s6 &m do ngudn 4m phat ra.

f’ — tan sO6 Am ma nguon thu thu duogc.

V — vén toc 4m trong moi trudng.

VsV, —Vvan toc nguodn phat, nguon thu.
Dau (+) néu nguodn thu/ngudn phat chuyén dong nguoc hudng véi am.
Dau (-) néu ngudn thu/ngudn phat chuyén dong cung huéng véi am.

Vi du:
Nguon phat dimg yén (v, =0), Nguon thu ding yén (v, =0),
nguon thu lai gan nguon phat: nguon phat lai gan nguon thu:
V+V : v
= m = f
N s o
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e BAI TAP Vi DU 6
Mot 6t chuyén dong voi toc dd 54 km/h va phat ra tiéng coi ¢6 tan so
500 Hz. Khi chay ngang qua mét hanh khach dang ding & bén duong
thi tan s0 @m ma nguoi d6 cam nhan duoc thay doi dot ngdt mot
lugng la bao nhiéu? Biét toc do truyen am trong khong khi la 336 m/s.
Huwéng dan giai
e Khi xe tién lai g?m hanh khach, tan s6 am ma nguoi d6 nghe duoc:
Vv

R

« Khi xe ra xa hanh khéach, tan sb
v
I

V,
ém ma nguoi d6 nghe duoc:

f

V+V,
- Tan s0 &m thay doi mot lugng: [Af = f, — f, = 44, 73Hz

27
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B3. SONG DUNG
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 S6ng dirng 12 s6ng c6 CAc bung va nit séng cb dinh.

* Bung s6ng la nhitng diém c6 bién d6 dao dong cuc dai.
« NUt song 1a nhitng diém co bién d6 dao dong cuc tiéu (dtmg yén).
« Khoang cach gitta hai bung s6ng (ndt séng) lién tiép bang /2.

« Khoang cach gitta mot bung sdng va mot ndt séng lién ké bang A/4.

bung sang - 3
i . 1
A T ;‘l ~
I . ; . v "
R \ . . ; \

) _l_-"' . % g -___.-" .h“'-..__x- F; d S -
- o NUt song E i : - E MUAT S0ong "
o y

I ; Iq-"-._ iy _.-".,
pE hutsang SR e A Y S e T— ——a S

1 % K ; .L_ r H

| , ra -"'“x I

i K"--I-ﬂ'f! \\“"-..__I__.- g

: . w

' I:-l_m' . : ! b .

F g s0ng 1 \ Ung song
S et . e "

1 bé sdng 1 bd sang 1 bé séng 1 bé séng

29
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T ZE

«S0ng dung la su giao thoa gitra song téi va song phan xa:

« S6NQ téi 1a song lan truyén dén mot diém trén phuong truyén song.

« S6ng phan xa la séng khi lan truyén thi gip mot vat can bi phan xa
nguoc tro lai.

« Néu vat can di dong: SOng phan xa cung pha séng téi tai diém phan
Xd.

« Néu vat can cb dinh: S6ng phan xa nguoc pha véi song téi tai diém

phéﬂ Xd. Séng dirng

Uy Uy
""""""""" [N (N (AR N N A N O A
"""""""""" Y oo VY oo YU S
R S5, W . y &

« \ | ‘ —4 \ | -
,,,,,,,,,,,,,,,, LLL;JLh,_‘A_
. 1 e | & | 1 "
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ < T S SR T NS N

b L I R D (S I SN N N 30
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T AR o

——  Khdo sat song dirng trén mot soi day dan hoi

A) Hai dau day co dinh.

Hai dau day 1a hai nit séng.

biéu kiét} dé c6 song dimg: chiéu dai cua soi day phai bing mot sb
nguyén lan ntra buéc soéng: |=n= ,n=1,2,3...

S6 bung séng = n. S

SO nut song = n+1.
Bung

Mat bd, mdt bung, hai nat m }
= Nut

n=1 B=1 MN=2

n=3 B=3 N=4

n=4 B=4 N=5

Bo

31
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B) Mot dau day co dinh, m¢t dau day tw do.
« Pau co dinh 1a nat song, dau tu do 1a bung song.
« Piéu kién dé co song ding: chiéu dai ctia soi day phai bang mot so
ban nguyén lan nira budc song : | = (n +1)i ,n=0,1,2,3...
* SO bung song = SO nut song = n+1.

SONG DUNG N-B

n=3,5 B=4 N=4

Bo

32
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=

C) Hai dau day tv do.

« Hai dau day la hai bung séng.

 Diéu kiél} dé c6 song dimg: chiéu dai cua soi day phai bang mot sb
ng,uyén lan ntra budc song: | = nE ,n=273...

* SO bung song = n+1.

* SO nut song = n.

n=2, S6 bung séng = 3, SO nit séng = 2.

33
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/

/

BAI TAPVIDU 7

Mot soi day chiéu dai L c6 mot dau c6 dinh va mot dau tu do. Khi day
dao dong vadi tan so f ta quan sat trén day co song dung voi N bung
song. Tim toc dd truyén song trén day.

Huwéng dan gidi

» Biéu kién dé c6 song dimg trén day c6 mot dau cb dinh va méot dau

tu do la:

» S6 bung s6ng: N=n+1

14
L=(N+—=)—
( 2)2

T
L=(N-2)Z
2 A o)

» Toc do truyén song:

4L
=
= 2N -1

v=Af

. i
N -1
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