TOM TAT CONG THU'C DAO PONG CO

1. DAO PONG DPIEU HOA
1. Phwong trinh dao ddng: x = Acos(wt + @).
2. Vin t8c tirc thoi: v = —wAsin(wt + )
DPic diém: V ludn cung chiéu v&i chidu chuyén dong (vat chuyén dong theo chiéu dwong thi v>0, theo chiéu
am thi v<0)
3. Gia tdc tirc thoi:a = —w?Acos(wt + @)
a luén hwéng vé vi tri cAn bang
4.Vat & VTCB: x = 0; |Vipax| = WA; |apminl = 0.
Vit & bién: x = +A; [Viin| = 0; |apmax] = w?A .

2
v 2

5.Hé thirc doc 1ap: A% = x2 +( ) 2= —w2x.

®
1 1 1
6.Coning: W = Wy+ W, = EmeAZ' (vc’ri Wy = Emv2 = Emva2 sin?(wt + @) = Wsin?(wt + ). )
I o 22_1 5. 2
W; = S MWx" = -mw A% cos(wt + @) = Wcos*(wt + @)

7. Dao dong diéu hoa c6 tan sé goc la o, tan sé f, chu ky T.

v ~N A ~ 7 N ~ AY T
= Dong nang va thé€ nang bién thién véi tan sb goc 2w, tan so, 2f, chu ky 5

nT w 1
8.Dbdng nang va thé nang trung binh trong thoi gianT (n € N*, T la chu ky dao dong)la: > =12 mw?A?

9. Khoang thdi gian ngan nhit dé vat di tir vi tri c6 li d6 x; dén x;

X1
P 21 OSP1="y
1) 2 1 7 )
At:—w:TVO'I Xsza(OS(ADZI(plsT[)
COS @, :K

10. Chiéu dai quy dao: 2A
1
11. Quang dudng di trong 1 chu ky lu6n la 44; trong > chu ky luén la 2A

1
Quang dudng di trong 1 chu ky 1a A khi vat di tir VTCB dén vi tri bién

hodc nguwoc lai
12. Quing duwdng vit di dworc tir thoi diém t; dén t..
Xy = Acos(wt; + @) . ( X, = Acos(wt, + @)
v; = —wAsin(wt; + @) {VZ = —wAsin(wt, + @)
(vyva v, chi can xac dinh dau).

e Phantich:t, —t; =nT+At(meN;0 <At<T)

¢ Quang dwong di duoc trong thoi gian nT 1a S; = 4nA, trong thoi gian Atla S,.

e Quang dwong tong conglaS=S; + S,
Lraf: My R[N My
+Néu At = - thi§; = 2A | Ag
+ Tinh S, bang cach dinh vi tri x;,x, va chiéu chuyén dong cla D A
vat trén truc Ox —A ' P >
+ Trong mot s treong hop c6 thé gidi bai toan bang cach st dung P, 1
mdi lién hé gitra dao dong diéu hoa va chuyén dong tron déu sé don
gian hon.
+ Téc dd trung binh cua vat di tir thoi diém t; dén t,:

e Xac dinh: {

Vip = véi S 1a quang dwong tinh nhuw trén.

2 1
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13. Bai toan tinh quing dwong 16m nhit va nhoé nhit vat di dwoc trong
khoang
T
thoigian 0 < At < 7
e Vit c6 van téc 1én nhit khi qua VTCB, nho nhit khi qua vi tri bién
nén trong cung mét khoang thoi gian quang dwong di dwoc cang
16m khi vat & cang gan VTCB va cang nho khi cang gan vi tri bién.
e St dung méi lién hé gitra dao dong diéu hoa va chuyén dwong
tron déu.
Géc quét Ap = wAt.
e Quang dwong 16n nhat khi vat di tir M; dén M, d6i xirng qua truc
sin (hinh 1)

S,y = 2A sinT(p

%) Quang dwong nhoé nhit khi vat di tir M; dén M, doi xirng qua truc cos
(hinh 2)

A
Smin = 2A (1 — cos T(P)

Luruy:
Y T 7 T
+ Trong tredng hop At > > tatachA, =n 5 + At/,
T
trongdéon € N*; 0 < At' < 3
T
+ Trong thoi gian n 3 qudng dwdng ludn la 2nA

+ Trong thoi gian At’ thi quang dwong 1on nhit, nhé nhat tinh nhw trén.
+ Tdc d6 trung binh 1én nhit va nhé nhit cia trong khodng thoi gian At:

Smax Smin

Vibmax = Dt Va Vipmin = Dt V&i Sipaxs Smintinh nhw trén.
13. Cac buédrc lap phwong trinh dao dong dao dong diéu hoa:
* Tinh w
* Tinh A

v N a N = A t
* Tinh @ dwa vao diéu kién dau: luct = t, (thwongt, = 0) {VX_ wZO:iEl(?£t+f3p)
== 0
Luuy:

+ Vét chuyén dong theo chiéu dwong thi v > 0,ngugclai v < 0.

+ Trwéece khi tinh @ can xac dinh r6 ¢ thudc goc phan tw thir may cia dwong tron lwgng giac (thwong ldy

-t <@ <m.

14. Cac budc gidi bai todn tinh thoi diém vit di qua vi tri di biét x (hodc v, a, W, Wy, F) 1an thit n

* Giai phwong trinh lwong giac 1ay cac nghiém clia t (Véit > 0 = pham vi gid tri cia k)
* Liét ké n nghiém dau tién (thwdong n nho)

* Thoi diém thir n chinh 1a gia tri 1én thi n

Luuy:

+ Dé ra thudng cho gia tri n nho, con néu n 1én thi tim quy luat dé suy ra nghiém thir n

+ C6 thé giai bai toan bang cach st dung mdi lién hé giitra dao dong diéu hoa va chuyén dong tron déu
15. Cac budc giai bai todn tim s6 lan vat di qua vi tri dd biét x (hodc v, a, Wy, W, F) tir thoi diém t; dént,

* Giai phwong trinh lwong gidc dwoc cac nghiém

* Twt;y < t < t, > Phamvigiatricia (Voik € 7)

« ToOng s0 gia tri ctia k chinh 1a s6 14n vat di qua vi tri do.
Luuy:

+ C6 thé giai bai toan bang cach str dung mdi lién hé giira dao dong diéu hoa va chuyén dong tron déu.

+ Trong mdi chu ky (mdi dao dong) vat qua mdi vi tri bién 1 1an con cac vi tri khac 2 Ian.

16. Cac budc gidi bai toan tim li d§, vin toc dao dong sau (trwdc) thoi di€m t mot khodng thoi gian At.
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Biét tai thoi diém tvatco li dox = x,.
* Tl phwong trinh dao déng diéu hoa: x = A cos(wt + ¢) cho x = x,
Lay nghifm ot + ¢ = av6i0 < a < m &ngvdix dang giam (vat chuyén dong theo chitudmviv < 0)
hodcwt + ¢ = — o ngvdix dang ting (vt chuyén dong theo chiéu dwong)
* Lido va van téc dao dong sau (trwdc) thoi diém do At gidy la
{x = Acos(twAt + a) hoic {x = A cos(twAt —a)
v=—wAsin(zwAt+a) " (v=—wAsin(wAt —a)
17. Dao ddng c6 phwong trinh ddc biét:
* X = atAcos(ot + @) véia = const
e Biéndola A, tin s6 goc 1a o, pha ban dau ¢
e xlatoadd, xo = Acos(wt + ¢) lali do.
e ToaddvitricAnbingx = a,toaddvitribiénx = a+A
e Vintocv = x' = xg,giatbca = v/ = x" = x¢

v

2
« Héthtcdoclap: a = —w?xo, A% = x§ + (3)
* X =a+ Acos?(wt+ ¢) (tahabic)
A
Bién d(f)z; tan s6 goc 2w, pha ban dau 2¢.

IL. CON LAC LO X0

LTansgécio = |~ ; chuky:T = 22 = 2 \/ri
Tans6géciw = |— ; chuky: T =—==2m |-;

- A,f_l_w_l k AI$
S = T T o T 2nm
biéu kién dao dong diéu hoa: B6 qua ma sat, lwc can va vat A
dao dong trong gi¢i han dan hoi
} 1 1 1 1
2.Conang: W = EmeAZ = EWkZ = Emu)zA2 = EkAZ X v
3. D0 bién dang cta 10 xo thing ddng khi vat & VTCB: Hinh a (A < Al) Hinh b (A); Al)

l_mg _ Al
A—T=>T—2T[E M,

nén

gian

* Pd bién dang ctia 10 xo khi vat & VTCB véi con lac 10 xo
nam trén mit phang nghiéng c6 goc nghiéng a:
mg sin o Al
Al=——>=T=2n -
k gsina
+ Chiéu dai 10 xo tai VTCB: I
= 1, + Al (I, 1 chidu dai tw nhién)
+ Chiéu dai cuc tiéu (khi vat & vi tri cao nhit): 1 i,
=1, +Al- A
+ Chiéu dai cwc dai (khi vat & vi tri thap nhit):
lnax = 1o + Al + A
lep = Imin + lmax Hinh vé thé hién thdi gian 16 xo nén va gién
2 . trong 1 chu ky (Ox hwéng xubng)
+ Khi A >Al (Véi Ox huwdng xudng):
- Thoi gian 10 xo nén 1 I4n 13 thoi gian ngdn nhat dé
vat di tr vi tri
X, = —Aldén x, = —A.
- Thoi gian 10 xo gidn 1 14n 13 thoi gian ngan nhit dé
vat di tir vi tri
X, = —Aldénx, = A
Lwu y: Trong mot dao dong (mat chu ky) 10 xo nén 2 lan
va gidn 2 lan
4. Luc kéo vé hay lwc hoi phuc F = —kx = —mn?x
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Dic diém:
* La lwc gy dao dong cho vat.
* Luén hwéng vé VTCB
* Bién thién diéu hoa cung tin s6 v&i li do
5. Lwc dan hoi 13 Iwc dwa vit vé vi tri 10 xo khong bién dang.
C6 @6 16n Fdh = kx* (x* la @6 bién dang cua 10 xo)
*V&i con lac 10 xo nam ngang thi lwc kéo vé va lwc dan hoi 1a mot (vi tai VTCB 10 xo khong bién dang)
* Vi con lac 10 xo thing dirng hodc dit trén mit phing nghiéng
+ D6 16n lwe dan hoi cé biéu thic:
— Fdh = KJAl + x| véichiéu dwong huéng xudng
— Fdh = K|Al — x| véi chiéu dwong hwéng 1én
+ Lwc dan hoi cwe dai (lwc kéo): Frax = k(Al + A) = Fgpax (ldcvat & vi tri thip nhat)
+ Lwc dan héi cuec tiéu:
x N6uA < Al= Fyiy = k(Al — A) = Fymin
* NEuA > Al= Fy, = 0 (lic vat di qua vi tri 10 xo khéng bién dang)
Lwc diy (Iwc nén) dan hoi cwc dai: Fypax = K(A — Al) (ltc vat & vi tri cao nhét)
6. Mot 10 xo c6 dd clrng k, chiu dai | dwoc cat thanh cac 10 xo c6 dd clrng ki, ko, ... va chiéu dai twong ing 1a
Iy, 1y, ... thi c6:
K= kil = kly = ..
7. Ghép 10 xo:

1 1 1
* N6i tiép ke + = + -+ = cung treo mot vat khéi lwgng nhw nhau thi: T, = Ty, + Ty,
1 Ky
1 1

* Songsong:k = k; + k, + ... = cung treo mot vat khéi lwgng nhw nhau thi:ﬁ = T_12 + T_zz + -
8. Gan 10 xo k vao vat khéi lwong m; dwoc chu ky T, vao vat khéi lwgng m; dwoc T, vao vat khdi lwong
mi+m; dwoc chu ky T;, vao vat khéi lwong m; - m, (m; > m,) dwoc chuky T,.
Thitac6: T = T2 + TZvaT? = TZ — T#
9. Do chu ky bang phwong phap trung phung
Pé x4c dinh chu ky T cta 1 con lac 10 xo (con ldc don) ngwdi ta so sanh véi chu ky T, (d4 biét) cua 1 con lac
khac (T ~ Ty).
Hai con l4c goi 12 tring phuing khi chiing d6ng thoi di qua mot vi tri xac dinh theo ciing mot chiéu.
TT,
IT = Tol

Thoi gian gitra hai [an trung phung q =

NEuT > Ty=6 = (n+ 1)T = nT,.

NéuT < Ty=6 = nT = (n+ 1)T,.véin e N*
I1I1. CON LAC BON

e g . 21 | 1 o 1 [g
1.Tan s6 géc:w = T;chuky:T:—=21T é;tansozf=—

w T:E:ﬁ 1

biéu kién dao dong diéu hoa: B6 qua ma sat,lwc cdnva oy << lradhayS, << 1

, S
2.Luchoi phuc: F = —mgsina = —mga = —mgy = —mw?s

z

Luuy:

+ Vi con lac don luc hodi phuc ti 18 thuln véi khéi leong.
+ Vi con lac 10 xo Iwc hoi phuc khong phu thudc vao khéi lwong.

3. Phuong trinh dao dong:

s = Spcos(ot + @) hodca = agcos(ot + @) védis = al, Sy = agl

=>v =5 = —oSysin(ot + ¢) = —olagsin(ot + @)

=a =V = —w?Sycos(ot + @) = —w?lagcos(ot + ¢) = —w?s = —w,al

Luu ¥: Sp déng vai tro nhw A con s dong vai tro nhw x

4. Hé thirc doc lap:
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¥ a = —®?s = —w?al

w53 =524 (2

u)
2
v
*aj =a’+—
gl
1 Im 1 1
5.Coning: W = Emmzsg = ETgS(Z’ = Emgla% = Emwzlzag.

6. Tai cing mot noi con lac don chiéu dai l; ¢6 chu ky Ty, con lic don chiéu dai 1, c6 chu ky T, con lac don
chiéu dai 11 + 1> ¢6 chu ky T,con lac don chiéu dai 11 - 1> (11>12) ¢6 chu ky Ta.
Thitac6: T = TE + TZvaT? = TZ — T4
7. Khi con lac don dao dong v&i oo bat ky. Co ning, van tdc va lwc cing clia soi day con lac don
W = mgl(1 — cosoy); v, = 2gl(cosa - cosa_0) va TC = mg(3cosa - 2cosay)
Luuy:
— Cac cong thirc nay ap dung dung cho ca khi o co gia tri lén
— Khi con lac don dao dong diéu hoa (o, << 1rad) thi:
W= %mglaﬁ; v? = gl(a3 — a?) (di c6 & trén); Tc = mg(1l — 1,5a% + a3)
8.Con lac don c6 chu ky ding T & dd cao hy, nhiét do t;. Khi dwa t&i do cao h,, nhiét do t, thi ta c6:
AT Ah  AAt
T-RT2
V&i R = 6400km 12 ban kinh Trai Dat, con A 1a hé s6 né dai ctia thanh con lac.
9.Con lac don c6 chu ky ding T & dd siu d,, nhiét do t,. Khi dwa t&i do su d,, nhiét dd t, thi ta cé:
AT Ad AAt
T R Z
Luu y:
* Néu AT > 0 thi ddng ho chay cham (dong hd dém gidy st dung con lac don)
* Néu AT < 0 thi dong ho chay nhanh
* Néu AT = 0 thi dong ho chay dung
|AT|
T
10. Khi con lac don chiu thém tac dung cia lwc phu khéng déi:
Lwc phu khéng déi thuong la:

* Thoi gian chay sai moi ngay (24h = 86400s): 0 = 86400(s)

* Luwc quan tinh: F = —m3,do 16n F = ma.
Lwuy: + Chuyén déng nhanh ddn déua 77 v (v c6 hwéng chuyén dong)
+ Chuyén dong chAm dan déud ~v v
* Lwc dién tru'(‘mg:l_f = qﬁ,d(f) 16n F = |q|E (Néu q>0= F 27 E; con néu q<0= Frv E)
* Luc ddy Acsimét: F = DgV (F ludn thing ding huéng 1én)
Trong d6: D 1a khéi lwong riéng ctia chit long hay chit khi.
g la gia toc roi ty do.
V la thé tich ctia phan vat chim trong chit 16ng hay chit khi do.

Khi dé:

+P =P+F goi la trong lwc hiéu dung hay trong lwc biéu kién (c6 vai tro nhw trong luc 1_5)
— - _ﬁ . by - N Y A . N \ = A - AN

+g' =g+ o goi la gia toc trong trwong hiéu dung hay gia toc trong trudng biéu kién.

. 1
Chu ky dao dong ctia con lac don khi d6: T' = 2p \/;

Cac trwong hop dac biét:

+ Fco phwong ngang:

. F
+ Tai VTCB day treo 1éch v&i phwong thang dirng moét géc coé:tana = P
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FZ
I — 2 _
re = 8 (5)

- . F
* F c6 phwong thang ding thi: g’ = g + =

+ Néu Fhuéng xudng thi:g’ = g + —
= F
+ Néu F hwonglén thi:g' =g ——

m
IV. CON LAC VAT LY

1.Tan sd gé = mgd_ huky: T = 2 I ; ta “'f—l mgd_
.Tan s6 goc: w = I ;chuky: T = 2p mgd’ an so _Zp T

Trong d6: m (kg) 1a khdi lwgng vat ran
d (m) l1a khoang cach tir trong tim dén truc quay
I (kg/m?) 1a mémen quéan tinh ctia vat ran d6i véi truc quay
2.Phwong trinh dao dong a = o cos(wt + @)
biéu kién dao dong diéu hoa: B6 qua ma sat,lwc cdnva oy << 1rad
V. TONG HOP DAO PONG
1. Téng hop hai dao dong diéu hoa cung phwong cling tin sé x1 = Aicos(ot + @1) va x2 = Azcos(ot + ¢2)
dwoc mot dao dong diéu hoa cung phwong cung tin sd x = Acos(wt + o).
Trong d6: A2 = A% + A3 + 2A;A; cos(o, — ¢,)
Aising, +A;sino,

tang = véig, <o < ¢, (n€uog, < ¢,)

Ajcoso, +Aysing,
* NéuAg = 2km (Xq,X, cung pha) = Apax = A1 + A,

* NeuAe = (2k+ )T (x4, X, ngwegce pha) = Apin = A1 — Ay

S1A; — Ay < A< A+ A
2. Khi biét mot dao dong thanh phan x; = A; cos(ot + ¢,) va dao dong téng hop x
= Acos(ot + ¢)thi dao dong thanh

phan conlailax, = Aycos(ot + ¢,). Trong d6: A3 = A + A7 — 2AA, cos(¢ — ¢,)
Asing — Ay sing,

t = big, < ¢ < Sup, <
an g, Acosg— A; cos ¢, voig, < ¢ < ¢, (néug, < ¢,)

3.Néu mot vat tham gia dong thoi nhiéu dao dong diéu hoa ciing phwong cung tan sé x4
= Ajcos(ot + ¢ ;

X, = Ay cos(wt + (pz) ... thi dao dong tong hop ciing la dao dong diéu hoa cung phwong cung tan séx
= Acos(ot + ).

Chiéu Ién truc Ox va truc Oy L Ox.

Ta dwoc: Ay = Acosg = Ay cos @, + A cos o, + ...

Ay = Asing = A;sing, + A, sing, + ...

A
By y ;.
>A= /A)Z( + A% va tang = A, véi ¢ €[o,,. ;0.1

VI. DAO DONG TAT DAN - DAO DONG CUONG BUC - CONG HUONG
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1. Mot con l4c 10 xo dao dong tat dan véi bién do A, A x

hé s6 ma sat .

* Quang dudng vat di dwoc dén ldc dirng lai 1a: /\‘ TTTR AA
kA?  w?2A?

\
\
S=——=
2mg 2mg ; |
* DO gidm bién do sau mdi chu ky 1a: \ }
\
\ \

4mg 4mg
AMA=—-=——%;
k w? le—T1—>
* SO dao dong thyc hién dwoc:
A Ak w?A
~AA 4mg  4mg ’
* Thoi gian vat dao dong dén lac dirng lai:

AKT PwWA

AMA=NT=— =—

4mg 2mg
(N&u coi dao dong tat dan c6 tinh tuan hoan véi chu ky T = Ep)

3. Hién twong cong hwéng xdy rakhi: f = fyhayo = ophay T = T,

Véif, o, T va fy, oy, Ty 1a tin s6, tin s6 goc, chu ky cta lwc cwdng birc va cia hé dao dong.
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