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CHUONG 1. DAO DPONG CO

I. DAO PONG PIEU HOA
1. Ly thuyét
+ Dao dong co la chuyén dong lap di lap lai ctia mot vat quanh mét vi tri dac
bi¢t goi 1a vi tri can b?mg. V1 tri can béng thuong 1a vi tri cua vat khi dung
yén.
+ Dao dong tudn hoan 1a dao dong ma trang thai chuyén ddng cua vat dugc
1ap lai nhu cii sau nhitng khoang thoi gian béng nhau (goi la chu ki dao dong
T). Trang thai chuyén dong dugc xac dinh boi vi tri va chiéu chuyén dong.
+ Dao dong diéu hoa 1a dao dong trong d6 li do ctia vat 1a mét ham cdsin
(hay sin) cta thoi gian.
+ Phuong trinh dao dong diéu hoa: x = Acos(wt + ¢), trong do:

x 1a li @6 hay d¢ doi cua vat khéi vi tri can béng; don vi cm, m;

A la bién d6 dao dong, luén duong; don vi cm, m;

o 12 tAn s6 gbc cua dao dong, luén duong; don vi rad/s;

(ot + @) 12 pha ctia dao dong tai thoi diém t; don vi rad;

¢ la pha ban dau cta dao dong, co thé duong, am hodc béng 0; don vi rad.
+ Piém P dao dong diéu hoa trén mot doan thrflng luén ludn c6 thé duge coi
13 hinh chiéu ctia mot diém M chuyén dong tron déu 1én duong kinh 1 doan
thang do.
+ Chu ki T ctua dao dong diéu hoa 1a khoang thoi gian dé thuc hién mot dao
dong toan phan; don vi gidy (s).
+ Tén s6 f cua dao dong diéu hoa 1a sb dao dong toan ph?m thuc hién duoc

trong mot gidy; don vi héc (Hz).
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+ Lién hé gitaw, Tva f: o = 2T” = 2nf.
+ Van téc 12 dao ham béc nhét cua li d6 theo thoi gian:

v=X'=- wAsin(ot + @) = wAcos(ot + ¢ + % ).

Véc to 3 luén hudng theo chidu chuyén dong; khi vat chuyén dong theo
chiéu duong thi v > 0; khi vét chuyén dong nguoc chiéu duwong thi v < 0.
+ Gia tbc 1a dao ham béc nhat cua van tdc (dao ham bac hai cta li ) theo
thoi gian: a =v' =x"’ = - ’Acos(ot + @) = - ®’X.
- \ \
Véc to a ludn hudng vé vi tri can bang, c6 do 16n ti 1€ vdi Ao 16n cua li
do.

+ Li d6 x, van toc v, gia toc a bién thién di€u hoa cung tan s0 nhung v sém

v 7. 7
~ s ¥ ©
ha 5 SO VO1 X, a nguoc ha SO VO1 X

. . . . - -
+ Khi di tr vi tri can bang ra bién: |v| giam; |a| tang; v ~ a.
. . . ” . J . - -
+ Khi di tir bién v€ vi tri can bang: |v| tang; |a| giam; v /7 a.
+ Tai vitri bién (x =2 A): v=20; |a] = apux = o’A.
+ Tai vi tri can bang (x = 0): |V| = Vi = ®A; 2 = 0.
+ D6 thi biéu dién sy phu thudc cua li do, van téc va gia téc cia vat dao
dong diéu hoa theo thoi gian 1a mot duong hinh sin.

+ Quy dao chuyén dong cua vat dao dong diéu hoa 1a mot doan thfmg.

2. Cong thirc
+ Li do: x = Acos(wt + ¢).
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A K , . Vs
+ Véan toc: v=x" = - oAsin(ot + ¢) = wAcos(ot + ¢ + > ).
+ Giatdc:a=v’ =x"" =- o’Acos(ot + ¢) = - ®’x.

A 1A e A A v oN A A _2r
+ Lién h¢ gira tan so goc, chu ki va tan so: @ = - - 2nif.

2 2 2
+ Cong thirc doc 1ap: A =x"+ v_z =2 4+,
@

+ Nhiing cép léch pha nhau % (x va v hay v va a) s€ théa man cong thuc

elip:
e N el W A a _
2 2 2 2
A vmax vmax amax

+ Luc kéo vé (hay luc héi phuc): Fip =-kx =- mo’x = ma; ludn luén hudng
vé phia vi tri can bang,

Fip max = kA khi vat di qua cdc vi tri bién (x = £ A);

Fip min = 0 khi vat di qua vi tri can bang,
+ Trong mot chu ki, vat dao dong diéu hoa di dugc quing dudng 4A. Trong
nira chu ki, vat di duoc quing dudng 2A. Trong mdt phan tu chu ki, tinh tir
bién hodac vi tri can béng thi vat di duoc quing dudng bang A, nhung tinh tir
cac vi tri khac thi vat di dugc quang duong = A.

+ Quang duong lon nhat; nho nhat vat dao dong diéu hoa di duoc trong

khoang thoi gian 0 < At < g :

Spmax = 2AsinAT(p : Spin = 2A(1 - cosAT(p ); vOi Ap = wAL.
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* Vong tron lwong gidc dung dé giai mot so cdu trac nghiém vé dao dong

diéu hoa

a=0 |v=v,,.

+ Thoi gian ngan nhat dé vat di tir vi tri x, dén vi tri x,:

Dung vong tron lugng giac: At = A9 .
@

1% X
cos (—)—cos (—
[cos () )l

Bim may: At =
w

+ Tée d6 trung binh: vy = i—s ; trong mot chu ki vy, = % = max
t

+ Quéng duong di tir t; dén t,:
Tinh: t, — t; = nT + At; dua vao goc quét Ap = At.o trén dudng tron lugng
giac dé tinh Sa;; sau do tinh S = n.4A + Sy

+ Dd thi cta dao dong diéu hoa:
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* Do thi li dg - thoi gian:
- Bién do A: d6 la gia tri cyc dai cua x theo truc Ox.

- Chu ki T: khoang thoi gian giita hai thoi diém gan nhau nhat ma x = 0 hoc
x|=Ala % trdosuyraT.

Ciing c6 thé dya vao vong tron luong gidc va gia tri cua x vao cac thoi diém
t =0 va thoi diém t da cho trén do thj dé tinh T.

A A . A & 27 1
- Tan so goc, tan s6: @ = — ; f= —.
T T

- Pha ban dau ¢: xo = 0 va x ting khi t ting thi ¢ = - %;x():OVéxgiémkhi
< . 3 . . A .
ttangth1(p=5;X0=Ath1(p=0;X0=-Ath1(p=n;xo=E va x tang khi t

A4
— vax
2

téngthi(p=-%;xo=§Véxgiémkhitténgthi(p=%; Xo = -

téngkhitténgthi(p=-2§;x0=- g va x giam khi t tdng thi ¢ = ZT”;X():

2 va x tang khi t tang thi ¢ = —%; Xo = va x giam khi t tang thi @

. Véxténgkhitténgthi(p=—%;

3 Va x gidm khi t ting thi ¢ = %

Xo =

Trén d0 thi nhu hinh v& 1a d6 thi 1i d6 - thoi gian cua 3 dao dong diéu hoa:
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Ai=3cm A, =2cm; A3;=4

A x (cm)
cm; 5 i
r | X S
Tl—Tz—Tg,—T—z 5:20,5 '1} X %/ e xi
i 25\ (\0.50 f 0.75 f 1.00 \1.25 N.so 17;'// t (s)
o AN O
’ i X7 \/

2 = ! | ! | J
W= el 2 rad/s;

T

w

pr=-Z;p=- §;<p3=0-

* P thi vin toc — thoi gian:
- Van tbe cuc dai Vo d06 12 gia tri cuc dai cua v theo truc Ov.

- Chu ki T: khoang thoi gian giita hai thoi diém gan nhau nhat ma v = 0 hoic
T
[V| = Vimax 12 ? trdo suyraT.

Ciing c6 thé dua vao vong tron luong gidc va gia tri cia v vao cac thoi diém
t =0 va thoi diém t da cho trén d¢ thi dé tinh T.

27

- Tan s0 goc, tan s6: ® = f=

1
=
n an . v
- Bién d6 dao dong: A = 2o,
w
- Gia tbc cuc dai: ag,, = o’A.
Trén d6 thi nhu hinh v& 1a do thi

van toc — thoi gian cua hai dao

dong diéu hoa:

- Van toc cuc dai vy

Vimaxl = 4T CIN/S; Vinaxo = 27 C11V/S.

4%
5N 06 0.7/“ t(s)

ool X = L O SRR o, WAt £ s
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-ChukiT:
ﬁz& :0,2SE>T1:T2:0,4S.
2 2

- Tan s6 goc :

W == 2—7: = 57 (rad/s).

)

- Bién do A:
4 2

A= 27 =0,8 cm; A, = ki =0,4 cm.
Sxm Sxm

- Gia tbc cuc dai amy: amaa = 0-.A; = (51)2.0,8 = 200 (cm/s) = 2 (m/s);
A = 0°.A; = (51)°.0,4 = 100 (cr/s®) = 1 (m/s?).

* Sii dung chirc ning SOLVE trong mdy tinh cam tay fx-570ES dé tim dai

lwong chuwa biét trong biéu thirc:

Bim . Nhap biéu thuc chira dai luong chua biét (goi 1a X): Dua

diu = vao biéu thirc bing cach bdm ALPHA||CALC

biét (goi 1a X) vao biéu thitc bang cach bam ; nhap xong bam

Hvé cho ... ra két qua.

Néu phuong trinh ¢6 nhiéu nghiém thi bim tiép may hién

Solve for X; nhap mot con s6 nao do chéng han -1/ hoac o1 bAm H; may s€

; dua dai lugng chua

hién nghiém khéc (néu co).

Luu y: Phuong trinh bac 2 thuong ¢6 2 nghiém; phuong trinh bac 3 thuong
¢6 3 nghiém. Néu sau khi bam tiép may hién Solve for X;
nhap timg con s6 khic nhau rdi bam E may s€ hién cac nghiém khac nhau.
Néu nhép cac con s6 khac nhau ma may déu hién ra mot con s6 nhu nhau thi

phuang trinh chi c6 mét nghiém.
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* Viét phwong trinh dao dpng diéu hoa nhé mdy tinh fx-570ES khi biét x,
va vy:
Bdm may: MODE|[] (dé dién phirc),

la rad), nhap x, - Yo g (nhap don vi a0 i: bAm |ENG{) H |SHIFT| EI E; hién
)

SHIFT [MODE] 4| (dé dung don vi goc

thi A Z ¢ ® x= Acos(ot + ).

Luu y: tinh © (n€u chua c6) va phai xac dinh dung dau cua x, va v,.
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