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TONG HQP KIEN THUC CHUONG DAO PONG CO
CHUYEN PE: DAO PONG CO
MON VAT LI: LOP 12
BIEN SOAN: BAN CHUYEN MON TUYENSINH247.COM

@ 1. DAO DONG PIEU HOA

1. Dinh nghia: e Van tdc c6 do 16n cuc dai V., = wA <> x=0
e Dao dong co: La chuyén dong qua lai quanh vi tri

‘ e Giatbc co gia tri cyc dai a,,, = 0’A< x=-A
can bang (VTCB).

s . . Giatdc co giatricuctiéu a_. =—w’A< x=A
e Dao dong tuan hoan: La dao dong ma trang thai cua * © glatn cuc et Gnin

bing nhau bat ki. e Giatbc = 0 khi vat 6 VTCB.
e Dao dong didu hoa: La dao dong trong d6 1i do cua | ® Vecto gia toc ludn huéng ve VTCB.
vat la mot ham cosin (hay sin) cua thoi gian. 5. Cong thire dgc lap véi thoi gian:
2. Phuong trinh dao déng diéu hoa: 2
- i x2+v—2:A2:>v:a)x/m
w
x = Acos(at + ) P
Yo 2 _p
Trong d6: x 1ali d§ 0® o
v' A la bién d6 dao dong a=-w’x

v ¢ laphaban dau (rad) (-7 <@ <r)
v wt+@ 13 pha dao dong tai thoi diém t (rad)
v o latan sb goc (rad/s).

6. Po thi dao ddng diéu hoa:
e P thi x-t, v-t, a-t 1a duong hinh sin.
e D0 thi v-x, a-v 1a duong elip.

5 Il L, ) 15, EINED Fos: Pé thi a-x 1a doan thang di qua gdc toa do.

Chuki (5): [T = 2z 7. Cong thikc Toan can nhé:
@
., Cong thirc hrgng giic Bang dao ham
Tan so (Hz): | f 1o
T 2z cos(—a)=cosc ['”ﬂ-z a_[nj-_”a—l
L g sin{—¢¢ ) =—sin& - J_._ .
Tan s6 goc: (o= 2—” =2rf . [ J | [Siﬂ _1:1 =CO5X
L T, sin(7-a) =sin (cosx)'=—sinx
4. Van toc va gia toc trong DDDH: cos(at+ 1) =—cos (sinu) = ()" cosu
( : .
v=wAcos(wt+¢+%) casa=sinia+g] (cosu)'=—(u)"sinu
a=-aw’Acos(at+p) Siﬂazcm{a_gl
2

e Vantéc=0khilido x==A.
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8. Biéu dién dao déng diéu hoa biang vecto quay:
e Li d6 cua dao dong diéu hoa c6 thé duoc biéu dién bang hinh chiéu cua

mot vecto quay tron déu Ién tryc cia dao dong.

XN

e Biéu dién cac goc twong tng Véi li d6 trén vong tron luong giac (VTLG):

Truy cdp frang hitps:/ /tuyensinh247.com dé hoc
Toan - Li - Héa - Sinh - Uin - Anh - Si - Pia - Tin - GDCD t61 nhat!

2




-
TuyenSinh247.com

Hoc la thich ngay!

@ 2. CAC DANG BAI TAP VE DAO PONG PIEU HOA

1. Bai todn x4c dinh théi gian (thoi diém) vat di qua vi tri ¢6 i d9 X, 1an thir n
% Trwong hop 1: Néu khéng tinh dén chiéu chuyén déng

v oVéin et =t1+”7_1T

(trong d6 t, 1a thoi gian vat di tir vi tri ban dau dén vi tri c6 1i do X, 1an thir nhat)

v' Véi n chan: t, =t2+n—;2T

(trong d6 t, 1a thoi gian vat di tir vi tri ban dau dén vi tri ¢6 1i o X, 1an thir hai)
% Trwong hop 2: Néu cé tinh dén chiéu chuyén dgng

v Trong 1 chu ki, vat chi di qua vi tri c6 1i do X, theo mét chiéu nao d6 (4m hodc dwong) dang 1 1an.

v/ Thoi gian vat di qua vi tri X, theo mot chiéu duoc xdc dinh boi: |t, =t, +(n-1)T

(trong d6 t, 14 thoi gian vat di tir vi tri ban dau dén vi tri X, theo chiéu xac dinh lan dau tién).
2. Bai toan quing dwong vat di dwgc tir thoi diém t, dén thoi diém t,

¢ Cdch 1: Dung vong tron lwong giac:

v Buéc l: Tinhchuki T :2—”.
(4]

v’ Xéttisé: tzT;tl:m,n:tz—ti:mT +At

v Quiéng duong di dugc la S=m.4A+S' véi S’ xac dinh dya trén VTLG.

Chuay:
v" Quang duong vat di duoc trong 1 chu ki la 4A.

v" Quing duong vat di duoc trong nira chu ki la 2A
v" Quing duong vat di duoc trong % chukila A (néu vat xuat phét tir vi tri bién hoac VTCB).

% Cdch 2: Dung tich phén xdc dinh:

Goi S la quing duong vat di dugc trong khoang thoi gian tir t, dén t,.

4, t,
S= .[|V| dt = ”—a)A.Sin(a)t +(0)| dt

4 4

v Buéc 1: Tinhchuki: T =2—ﬁ
(0]

v Buéc 2: Xét ti sb: 2=

L =mn=t,-t =mTE+At' Voi At'<TE.
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t
v Budc 3: Quing duong di duoc: S=m.2A+ I ‘—a)Asin (ot + go)‘dt

{y+m—
1

. . . T
3. Bai toan quiang dwong lon nhat, nhé nhat vat di dwoc trong khoang thoi gian At < —

Goc quét: Ap=wAt <7 (rad)

S, =2Asin A—;”

: V4t chuyén dong ddi xang nhau qua vi tri can bang

S = 2A(1— cos Azgoj - Vit chuyén dong dbi xang nhau qua vj tri bién

Bdng tinh nhanh cac qid tri cuc dai, cuc tiéu ciia quing dwong:

At

\" T LI LS 7 st 1 T
6 4 3 2 3 4 6
Stmax A A2 A\/§ 2A 2A+A 28+ AV2 | 2A+ A\/§ 4A
Smin | 2A—AJ3 | 2A-AJ2 A 2A | 4A-AV3 | 4A-AV2 3A 4A

4. Van téc, toe d6 trung binh:

v Van téc trung binh: |v,, = — = X%

At At

v' Tbc @6 trung binh: \_/:Ait

5. Toc d trung binh Ién nhat, nhé nhat:

S 2Asin Az(p
V. = _max _
T TBmax
v" Trwong hop 1: At< 3 : At t A
2A(1—cos¢)
_ Smin _ 2
VTB(min) - At - t
s M2A+2Asin Ap
Vigmay = g = 2
T m
v" Trwong hop 2: At > ] 1 At At A
m.2A+ 2A[1—cos¢)
_ Smin _ 2
VTB(min) - At At

Vi At=m.TE+At' va Ap = wAt'
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@ 3. CON LAC LO XO

1. C4c dai lwong dic trung cia con lac 0 xo:

e Phuong trinh dao dong: |x = ACOS(a)t + (0)

e Tansdgoc: |w=,|—

e Chuki: T=2_”=2;r\/E
0] k

e Tansd: |f =

o Luyckéo vé: |F, =ma=-meo’x =—kx

e Luc dan hoi: [Fy, = —KAl

(Chay: Con lac 10 xo nam ngang: R, =F,)

m =T
Mo rong: 1m, =T,

. Niing lwong cia con lic 10 xo:

[

e DoOng niang: W, =%mv2

e Thé nang: W, =%kx2

e Conang:|W =W, +W, =%kA2=hS

= Pong ning va thé nang bién thién tuan hoan

Véi w':Zw;T':TE;f':Zf

A
n+

Néu: W, =nW, < |x ==+

|

3. Con lic 10 xo thing ding:

e O VTCB, 10 x0 gian: Al, =%

2t o =l +A=1, + Al + A
e Chiéu dai lo xo:
i =1, —A=I1,+Al-

min

Todn, -

SN DI ENNNNNNNNEENNNNNNNN
=-A "
L nén
Aéi N S
o gian
Al gian

A
v v
X X
Hinh a (A < A%) Hinh b (A > A%)
e TH1: A<AI: 10 xo lubn gian.
_2Ap
o TH2: A>AL|™ o
dan =T- t =
, B AT
Mgt sé truwong hep dac biét: .
A tnen _I ?
VN 3
po_2r
dan 3 . +A
v AI =A—\/§:>tnen =I;tdén _3_T
2 4 4
VoAl :A_\/g Coen :I; tgan _i
2 6 6

4. Kich thich con lic 10 xo bing va cham:
Hé con lac khéi lugng M, 10 xo do cang k. Cho vat khoi
lugng m, van téc v, dén va cham mém, kich thich con

lic dao dong. PLBT dong luong:

my,
mv, =(M+m)v=|v=—2
M +m
A J O ) A . k
Tan so6 goc cua hé sau va cham: |w =
M +m

5. Cit ghép 10 xo:
v Cit: K, =kl, =k,

Ky =k +k;; ), =41, P AT, = \/W

\/ TZ2 ' fnt \/7

v Ghép:
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@ 4. CON LAC PON

1. Cac dai lwgng dac trung:

o PT i d6 dai: s =s,cos(at+p)

e PT1idd géc: | =, cos(wt+p)

o ls=al
Voi:

chay: 1° =ﬁ(rad)

e Tansé goc: |@= Ig

e Chu ki: T=21=27r l
() g

o Tins: [f=2_1 [9
2 2z \ |

Cong thae doc lap vai thoi gian:

2
Vv
¥ +— =5y
@
. C‘)Z:g , VP 2
Vai: | 0 +—I:a0
g.

s=al;S,=q,l

_ _ 2 2
|=l ], =T = T2 +T;

| =al, +bl, = T =/aT;’ +bT;

Mg¢ rgng:
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2. Niing lwong cia con lic don:

e DOngnang: W, = % mv?

Thé nang: W, =mgl (1-cosa)

e Conang: |W=W, +W, =mgl(1-cose,)

Vé6i a <10° = |W =%mg|a§

3. Toc @, luc cing day caa con lic don:

e Téc do: v=\/29l(c03a—cos%)

e Luc cang day: T =mg(3cosa—2cose,)

Vo = /291 (1-cos @)

=T =Mg.(3—2.cos )

T.in =Mg.COS

c

A 0
Néu O{S].O = 3a2 )
T.=mg.|1-—+0a;
2

4. Cong thirc Toan can nhé:

e CoOng thuc ha bac:

2 1+2.cosa

cos“ @ =—"——
2

. 1-2.cosa

sin a:T

e Cong thirc dbi vai goc nho:

sina ~«a

<aS1OO):> COoS o zl—%z
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5. Bién thién chu ki cia con lic don:
a. Nhiét do, d cao, dd sau thay ddi:
< Nhiét d6 thay doi:

TN AT _1 A
T, T, 2

(AT lathoi gian ddng hd chay sai sau 1)
v At®>0=T,>T,—> ddng hd chay chdm
hon.
v M°<0=T,<T, > ddng hd chay nhanh

hon.

< Do cao thay doi:

To=To _AT _h
T, T, R
< Do sau thay doi:
To=To AT _d (d<R)
T, T, 2R

= Khi dé cao, do sdu thay déi, dong ho déu chay
chdam hon.

< Pong thoi nhiét d6 va do cao thay doi:

AT _h_ 1
T R 2
Cong thirc tdng quat:
£:ﬂ:la(t2_tl)+h+l_g_lA_g
T T, 2 R 2R 2g,

b. Con lic don chiu tac dung cia ngoai luc:

% Gia tbc trong truong hiéu dung:

Jrp =0 +a

Do 16n cua gia toc trong trudng hiéu dung:

Oup = \/gz +a’+2agcosa

v NéugTla:g,,=g+a
v NugMNa:g,,=9g-a

v Néu gla=g,,=+g°+a’

% Con lic dat trong dién truong:

aFu _dE

m m
== |9>0:F,TE
Luc dién: |F, =qE|= S
q<0:F, NN E

% Lyc day Ac-si-mét: Fa=p0V (F—A luén hudng

thang dung Ién)

Fa

< Lyc quan tinh: Fyy =—ma=a=-
m
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@ 5. TONG HQP DAO PONG BIEU HOA

1. Phwong phap dai sé:

% Bién d6 dao dong tong hop:

A= A"+ A} +2A A, c0s(0,— 1)
v' Hai dao dong cing pha:
A=[A-Ay

A=A+ A

% Pha ban dau cua dao déng tong hop:

v Hai dao dong nguoc pha:

v" Hai dao dong vudng pha:

_ Asing, + A;sing,
A cosg, + A, cosp,

tang

2. Phuong phap gian do vecto:

7

3. Phwong phap s6 phirc (sir dung may tinh bé
tai):
Cai dat may tinh:

v' Bam [MODE|+[2] (CMPLX)

v' Bim [SHIFT]|+[MODE]+[4] (R): chuyén

may tinh vé ché do rad.
v' Bam phép tinh:

AL, + AL, - Shift|-[2]-[3]-[=]

V' May tinh hién thi: AZe
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4. Khoang céch giira hai vat dao dong diéu hoa

cling tan sé:

d =|X1_X2|

v Bai toan chuyén thanh tinh dao dong téng hop:

AX =X —Xp =X + (=X, )

v/ Bam may tinh:
AL g~ M2, ~[SHIFT]-[2]-[3]-[5]
May tinh hién thi két qua: AZe
v' Khoang céch lén nhat giita hai vat:
doax = A
5. D9 léch pha: Ap=¢,—¢,
v' Cung pha: Ap=2kz (keZ)

v" Nguogc pha: Ap=(2k+1)7 (keZ)
v' Vudng pha: A¢=(2k+1)% (kez)

6. Cong thirc Toan can nhé:

v Dinh Ii ham cos:

la =b? +c2 — 2bccos Al

v Dinh Ii ham sin:

a b ¢
sinA sinB sinC

Truy cdp frang hitps:/ /tuyensinh247.com dé hoc o



-
TuyenSinh247.com

Hoc la thich ngay!

Q 6. CAC LOAI DAO PONG

Dinh nghia

Pic diém

Dao dong tu do la dao dong ma

Moi dao dong tu do caa mot hé dao dong déu co cling

Dao djng tw | chu ki dao dong cua vat chi phu | tan s6 goc @, goi la tan s6 goc riéng caa hé y.
do thudc vao cac dac tinh riéng cua
hé dao dong ma khéng phu thuéc
VAo cé4c yéu t6 bén ngoai.
La dao dong c6 bién do giam dan | + Ma séat cang 16n, dao dong tat dan xay ra cang nhanh.
theo thoi gian (dan dén co ning | + Khi c6 ma séat nho, dao dong tat dan cé thé coi gan
Dao dong tit | ciing giam dan theo thoi gian). | dung 1a tuan hoan, véi tan sé goc bang tan sé goc riéng
dan @, cia hé dao dong diéu hoa khi khong c6 ma sét.

Dao dong duy | La dao dong c6 bién do khong doi

Ngoai luc c6 tan s6 goc: o= a, .

dén mot gid tri cuc dai khi tan sb

f cua luc cudng buc bang tan s6

rieng f, cuahé: f =f;.

tri theo thoi gian.
La dao dong ludn chiu tac dung | + Tan s6 bang tan s6 cua luc cudng buc.
ctia mot ngoai luc bién thién véi | + Bien do: ti 1¢ thuan véi bien do F, ciia ngoai luc,
Dao dgng | bicu thie F = F,cos(Qt) Vi Q | phy thuoc vao ma sat va do chénh Iéch giia tan sé f
cudng bac | |, 13 4 g6c cua ngoai lyc. caa luc cudng buc va tan sé riéng f, cua hé. Tan sé
f cang gan véi tan sb riéng f; thi bién do dao dong
cudng buc cang tang.
La hién tugng bién do dao dong | + Hién twong cong huong thé hién rd nét néu luc can
Cong hwong | cudng buc tang nhanh dot ngoét | cua moi truong nhé.

+ Piéu kién dé xay ra hién twong cong huong :

Q=w,.

Bai toan dao d§ng tit din véi con lic 10 xo:

1. Sau mbi chu ki, bién d9 giam a% so véi ban dau

Bién d6 dao dong sau n chu ki:

A, = A(1-na%)

Ning luong con lac sau n chu Ki:

W, = W,.(1-n.a%)

2. Sau méi chu ki, bién dé giam a% so véi chu ki truée do:

Bién do dao dong sau n chu ki:

A, =A(1-a%)"

Nang luong con lac sau n chu Ki:

W, = W,.(1-a%)""
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3. Con lic 10 xo dao ddng trén mit phang ngang cé luc ma sat:

dumg
k
— * *—o—o—>
A] Ag O A4 A2 AD X
e D) giam bién do sau mdi nira chu ki: |AA= 2’”%
e Do giam bién do sau mdi chu ki: |AA= 4”%
e Bién d¢ cuacon lc sau n chuki: |A = A—n-“"l%
A A K4 N X - 4 . kA
e S0 dao dong con lac thuc hién dugc dén khi dung lai: [N =
4,mg
. kA2
¢ Quang duong vat di dugc cho den khi dung lai: |S =
2umg

Thanks for watching!
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