[PE CUONG CHUONG TRINH DAl HQC]

CHUONG I: DAO PONG CO HOC
1. DAO PONG PIEU HOA

1. Phwong trinh dao déng: x = Acos(wt + o)
2. Van tdc tirc thoi: v = - wAsin(ot + ¢)
3. Gia tdc tuc thoi: a = -w’Acos(ot + @)
Vit & bién: x = +A; [V|min = 0; |almax = ©°A
5. Ho thire doc 1ap: A% = x2 + ()2
w
‘ a= -0
6. Chiéu dai quy dao: 2A

7.Conang: E=E; +E =%ma)zA2
Véi E, =%ma)2A2Sinz(a)t+(/))=ESin2(a)t+(p)

E, =%ma)2A2 cos’ (at + @) = E cos® (at + @)

8. Dao dong diéu hoa cé tdn sé géc 1a o, tin sé f, chu ky T. Thi:
dong nang va thé nang bién thién vai tan so6 goc 2w, tan so 2f, chu ky T/2
9. Pong ning va thé nang trung binh trong thoi gian T/2 (neN’, T 1a chu ky dao dong)

la: £ Lmoral
2 4
10. Khoang thoi gian ngén nhét dé vat di tir vi tri co toa dd x1 dén x,
COS @, = al
a=de_leal YA va(Zcgp,<T)
@ @ cos @, =KZ 2 2

11. Quéng duong di trong 1 chu ky ludn 1a 4A; trong 1/2 chu ky ludn la 2A
Quang duong di trong 1/4 chu ky 1a A khi vat xuat phat trt VTCB hodc vi tri bién (ttrc
la @ =0; m; +n/2) 7 ’
12. Quang duong vat di dugce tu thoi diém t; dén t,.
X, = Acos(at, + ¢) vA { X, = ACos(at, + ¢)

. (v1 va v, chi can xac dinh
v, = —wAsin(at, + @)

Xac dinh: .
Vv, = —wAsin(at, + @)
dau)
Phantich:t; —t; =nT+ At (n eN; 0 <At<T)
Quéng duong di duge trong thoi gian nT la S; = 4nA, trong thoi gian At la So.
Quang duong tong cong laS=S; + S, — —
X1, tl X2, t2
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Hb tro on tap [PE CUONG CHUONG TRINH DAl HQC]

At<I:>S2 =[x, — x|
*NéUV1V22():> _?
At>5:>S2 =4A—|x, — x|

(v, >0=S, =2A-X—X,

(v, <0=3S5, =2A+X +X,

13. Céc budc 1ap phuong trinh dao déng dao dong diéu hoa:
*Tinh ®
* Tinh A (thuong stir dung hé thire doc 1ap)

* Néu viVo <0 =

x=Acos(p)
vV =-wAsin(p)
Luwu y: + Vat chuyén dong theo chiéu duong thi v > 0, nguoc lai v <0
+ Trude khi tinh @ can xac dinh rd ¢ thudc goc phan tu thir may cia
duong tron lugng giac
(thuong ldy - < ¢ <)
14. Céc budc giai bai toan tinh thoi diém vat di qua vi tri d biét x (hodc v, a, E, Ey, Eq, F)
lan thir n
* Giai phuong trinh lugng giac 1y cac nghiém ctia t (Vi t > 0 = pham vi gié tr
cuak)
* Liét ké n nghiém dau tién (thudng n nho)
* Thoi diém thir n chinh 13 gié tri 16n tha n
Luwu y: Dé ra thuong cho gia tri n nho, con néu n 16n thi tim quy luat dé suy ra
nghiém thr n
15. Céc budce giai bai toan tim sb 1an vat di qua vi tri da biét x (hoacv, a, E, E, E4, F) tr
thoi diém t; dén to.
* Giai phuong trinh lugng gidc dugc cac nghiém
*Tu ty <t<t, = Pham vi gia tri ciia (V6i k € Z)
* Tong s0 gia tri ctia k chinh 13 s6 1an vat di qua vi tri d6.
16. Cac budc giai bai toan tim li d6 dao dong sau thoi diém t mot khoang thoi gian At.
Biét tai thoi diém t vét ¢6 li d0 x = xo.
* Tir phuong trinh dao dong didu hoa: x = Acos(wt + @) cho X = Xg
Lay nghiém ot + ¢ = o
hodicwt+op=-a
* Li do sau thoi diém do At gidy 1a: x = Acos(wAt + o) hoic X = Acos(wAt - o)
17. Dao dong diéu hoa c6 phuong trinh dic biét:
*x =a+ Acos(wt + @) voi a = const
Bién d¢ 1a A, tan sb goc 1a o, pha ban dau ¢
x la toa d9, xo = Acos(wt + @) 1a 1i 0.
Toa d6 vi tri can bﬁng x=a,toadovitribitnx=a+ A
Van tbcv=x"= X0, gla toca=v’ =x"=xo”
H¢ thuac doc lap: a= -wzxo

* Tinh ¢ dua vao diéu kién dau: ltic t = to (thudng to = 0) {
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\Y
K=Yy
w

* x = a+ Acos’(ot + @) (ta phai ha bac)
Bién d6 A/2; tin sd goc 2o, pha ban dau 2¢.

IL CON LACLO X0
1. Tan sb goc: a):\/E;chuk}‘I: T —27[—271\/7 tan so: f Ll 1 LS
m 0] k T 27 27 \m
2.Conang:E=E,+E = %ma)zA2 :%kAZ
Véi E, :%ma)zAzsinz(cat+go)=Esin2(a)t+gp)

E = % M’ A® cos® (wt + @) = E cos® (at + @)

3. * B0 bién dang cta 10 xo thang dung: Al = Tg =T=2x Al
g
* P¢ bién dang ciia 10 xo ndm trén mit phang nghiéng c6 goc nghiéng a:
mg sin P
a=mosing _p_ o, | Al m
gsina
* Truong hop vat ¢ dudi: K k
+ Chiéu dai 16 xo tai VTCB: Icg = lo + 4 (lg 1a chieu dai tu nhién)
+ Chiéu dai cuc tiéu (khi vat ¢ vi tri cao nhat) Imin=lo + Al — m ===
+ Chiéu dai cuc dai (khi vat ¢ vi tri thap nhat) Imax=lo + Al + A
= lee = (Ivin + /2 Vit o dusi Vit 6 trén

* Truong hop vat ¢ trén:
ICB— |0 Al Ivin= |0 Al—A; IMaX |0 Al+A = ICB = (le + IMax)/2
4. Lyc hdi phyc hay lyc phuc héi (1a luc gdy dao dong cho vat) 1a luc dé dua vat vé vi tri
can bang (1a hop luc cia cac luc tic dung 1én vat xét phuong dao dong), luén hudng vé
VTCB, c6 d6 16n Fyy = k|x| = mao?|x|.
5. Luc dan hoi 1a luc dua vat vé vi tri 10 xo khong bién dang.
C6 d6 16n Fay = kx” (X" 12 d6 bién dang cua 10 x0)
* Vi con lac 10 xo ndm ngang thi luc hdi phuc va luc dan hdi 1a mot (vi tai VTCB 10
xo khong bién dang)
* Vi con lac 16 xo thang dimg hodc dat trén mat phang nghiéng
+ D0 16n luc dan héi ¢6 biéu thirc:
* Fan = KJAl + X| voi chiéu duong huéng xudng
* Fan = KJAl - X| v6i chiéu duong huéng 1én
+ Luc dan hoi cuc dai (luc kéo): Fyax = K(Al + A) = Frmax
+ Luc dan hdi cuc tiéu:
* Néu A < Al = Fuin = k(Al - A) = Fiwmin
* Néu A > Al = Fyin = 0 (Itic vat di qua vi tri 10 xo khong bién dang)
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Luc day (luc nén) dan hoi cuc dai: Fymax = K(A - Al) (ltc vat & vi

tri cao nhat)
Luwu y: Khi vat ¢ trén: * Fymax = Fmax = K(AlI + A)
* Néu A < Al = Fymin = Fuin = K(Al - A)
* Néu A > Al = Fymax = K(A - Al) con Fyin =0
6. Mot 10 xo ¢ do cung k, chiéu dai | duoc cit thanh cac 16 xo ¢ do cung ki, ko, ... va
chiéu dai tuong ung 1a Iy, l,, ... thita co: kl = kily = kol = ...

7. Ghép 10 xo:
* Noi tiép 1 =kl+ki+... = clng treo mot vét khdi lwgng nhu nhau thi: T? = T, +
1 2
T,
* Song song: k = ky + ky + ... = cung treo mot vat khdi lugng nhu nhau
thi 1 1 1

l. T_2 ﬁ + ﬁ +...

8. Gan 1o X0 k vao vat khoi lugng m; dugce chu ky Ty, ’Vé.O vat khoi luong my dugce Ty,
vao vat khoi lugng mj+m;, duoc chu ky T3, vao vat khoi luong m; — my (my > my)dugc
chu ky Tj.

Thi ta co: T32 =T +T/VvaT/=T7-T;

5 , my
9. Vat m; dugc dat trén vat m, dao dong di€u hoa theo phuong thang dung. (Hinh 1) ml
Dé mj ludn nam yén trén m; trong qua trinh dao dong thi: 2 k
+m k
AMaX — % — (rnl Z)g m2
a) kl 1 2 1 -
10. Vat m; va m, dugc gan vao hai dau 10 xo dat thang ding, m; dao dong dicu
hoa.(Hinh 2) Hinh 4 Hinh 2
Dé mj ludn nam yén trén mdt san trong qua trinh m; dao dong thi:
_(m +m,)g
AMax - k
11. Vat m; dat trén vat m, dao dong diéu hoa theo phuong ngang. Hé s6 ma sat giira m;
vam; la p, bo qua ma sat gitra my va mat san. (Hinh 3) " m,

Dé m; khong trugt trén my trong qué trinh dao dong thi: g I m
2
i — (ml + m2) g N o e T e T T T e T e T e T T

AMaleua)z /JT

Hinh 3

III. CON LAC PON

1. Tan s6 goc: a):\/g;chuk}‘/:Tzz—ﬂ:Zr l;te;msé: f:l:ﬁ:i g
I @ g T 27 2z \1I

2. Phuong trinh dao dong:
s = Spcos(mt + @) hodc o = apcos(mt + @) vdis=al, Sp = agl va < 10°
= v=5"=-0Spsin(ot + ¢) = - olagsin(ot + @)
= a=v =-’Secos(wt + ¢) = -0’logcos(ot + @) = -o%s = -o?al
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Luwu y: Sp dong vai tro nhu A con s dong vai tro nhu x
3. H¢ thuc ddc lap:
* 3= -0% = -0l

v
* 5o =s"+(—)
®

* ol =a’ +ﬁ
al
4. Coning:E=E, +E, = %mwzsg =%$s§ :%mglag :%ma)zlag

Véi E, :%mv2 = Esin*(at + @)

E, = mgl(l—cos &) = E cos*(at + ¢)
5. Tai cung mdt noi con lic don chiéu dai |y ¢6 chu k}‘{ Ty, con lé.C don chiéu dai |, ¢6 chu
ky T, con lac don chiéu dai l; + I, ¢6 chu ky Ta,con lac don chiéu dai Iy - 1, (1,>1,) ¢6 chu
ky Ty.
Thitaco: T2=TZ+T2 va T2 =T -T;
6. Van toc va luc cang cua soi day con lac don

V2 = 2gl(cosa — cosag) Va Te = mg(3cosa — 2cosop)
7. Con lac don c¢6 chu ky ding T & d6 cao hy, nhiét do t;. Khi dua téi d6 cao hy, nhiét do

t, thi ta c6:
AT _ah At
T R 2

Vi R = 6400km 13 ban kinh Trai Dat, con X 1a hé s6 nd dai cua thanh con lic.
8. Con lic don ¢6 chu ky ding T ¢ dg sau dj, nhiét do t;. Khi dua téi do sau dy, nhiét do
t, thi ta co:
AT Ad N AAL
T 2R 2
9. Con lic don c6 chu ky ding T ¢ d¢ cao h, nhiét dd t;. Khi dua xuéng d6 sau d, nhiét 3o
t, thi ta co:
AT d h JAAt
T 2R R 2
10. Con lac don ¢6 chu ky ding T ¢ dd sau d, nhiét do t;. Khi dua 1én d§ cao h, nhiét do
t, thi ta co:
AT h d AAt
T R 2R 2
Luu §: * Néu AT > 0 thi dong hd chay cham (ddng ho dém gidy sir dung con lic
don)
* Néu AT < 0 thi dong hd chay nhanh
* Néu AT = 0 thi dong hd chay dung

< AT
* Thoi gian chay sai moi ngay (24h = 86400s): 6 = |_|_—|86400(S)

11. Khi con lic don chiu thém tac dung cua luc phu khong doi:
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Luc phu khong ddi thuong 1a:
* Lyc quan tinh: F=-ma,do1onF=ma ( F T a)

Luwru y: + Chuyén dong nhanh dan déu é\ ™ {/ (\Il ¢6 hudng chuyén dong)
+ Chuyén dong cham dan déu a T\L Vv
* Luc dién truong: F qE d61onF=|gE (Néuq>0= F ™ E con néu q <
0= FMNE)
* Luc day Acsimét: F=DgV ( F ludng tl}éng dang hudng 1én)
Trong do: D la khoi luong riéng cua chat long hay chat khi.
g 1a gia tdc roi ty do.

V 14 thé tich cta phan vat chim trong chat 10ng hay chat khi d6

Khi do: F’u = LFl’+ F goi la trong lyc hiéu dung hay trong luc biéu kién (c6 vai tro nhu

trong luc P)

w u [ y . o

g'=0+— goi la gia toc trong trudong hi¢u dung hay gia toc trong trudong

m
biéu kién.
Chu ky dao dong cua con lac don khi do: T'=2x ,L
g
Cac truong hop dac biét:

* F c¢6 phuong ngang: + Tai VTCB day treo léch v6i phuong thang dimg mot

goc co: tga—E
' P
, F
tg =«/92+(—)2
m

* F c6 phuong théng ding thi g'=g =+ F
m
L . £ . F
+ Néu F hudng xuongthi g'=g+—
m

+Néu F huonglenthi  g'=g-——
m
12. Con lic vat Iy

+ Tan s6 goc: w=JLgd =T=2rx 1
I \ mgd

IV. TONG HQP DAO PONG

1. Tong hop hai dao dong diéu hoa cung phuwong cung tan sé x3 = A;cos(mt + ¢1) Va X, =
A,cos(mt + @) duge mot dao dong diéu hoa ciing phuwong cing tan sé x = Acos(ot + ¢)
Trong d6: A* = A’ + A> +2A ACos(p, — @)
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Asing + A, sing,
A cos ¢, + A, cos o,
* Néu Ap = 2kn (X]_, X2 cUng pha) = Aux=A1+ A,
* Néu A = (2k+1)m (X1, X2 nguoc pha) = Awin = |A1 - Ay
2. Khi biét mot dao dong thanh phan x; = Ascos(ot + @;) va dao dong tong hop x =
Acos(wt + ¢) thi dao dong thanh phan con lai 13 x, = A,cos(wt + @y).
Trong d6: A> = A’ + A? —2AACOS(p—¢,)
_Asinp—Asing, t0g. = Asinp—Asing,
" Acosp—Acosg, 2 Acosg—ACOSp,
, S92 (nCu@i=<o2) ‘ ‘ L
3. Néu mdt vat tham gia dong thoi nhiéu dao dong diéu hoa cung phuong cung tan so x;
= Ajcos(ot + @1);
Xz = Axcos(ot + @) ... thi dao dong téng hop ciing 14 dao dong diéu hoa cung phuong
cung tan so
X = Acos(mt + ).
Taco: A =Acosp=ACcosg, +A,COS@p, +....

A =Asinp=Asing, + A, sing, +...

= A:«fAf +A2 va tango:% V61 @ €[Pmin;Pmax]

VOi 1< 0 < (néu@r1<0;)

tangp =

tan o, VOl Q1< @

V. DAO PONG TAT DAN - DAO PONG CU'O'NG BUC - CONG HUONG

1. Mét con lic 16 xo dao dong tit dan vi bién d6 A, hé sd ma sat u. Quing dudng vat di

2 2 A2
duoc dén lic dimg lai la: § = & = @A
2umg  2ug
2. Mot vat dao dong tat dan thi do gidm bién dg sau mdi chu kyla: AA= _4,u kmg = _4,u 29
w

2
= s dao dong thuc hién dugec N = A_ A _oA
AA  4umg 4ug
3. Hién tugng cong hudng xdy ra khi: = fo hay o = mp hay T =T,

V6i f, o, T va fo, o, To 13 tan sd, tan sb goc, chu ky cua lyc cudng buc va cia hé dao
dong.
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