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DAO PONG VA SONG CO HQC

Phén II: Con lic dan hoi

A. Trudc hét, ta hdy tra 1i 2 cAu héi cta bai hoc trudce

( Dao ddng va séng co hoc - Phan 1)

Céau 1 : Trong bai toan dao dong, diéu bat budc khi chon truc ox dé giai
bai todn Ia :

+ Gbc 0 phai trang v6i vi tri cin bang cua vat.

+ Phuong ciia truc ox phai tring véi phuong chuyén dong.

con chiéu + cua truc ox thi co thé chon mot cach tuy y. Néu thay dbi
chiéu + cua tryc ox thi ta s¢ lam thay doi diéu kién ban dau, khi d6 pha
ban dau o s¢€ bi doi dau.

Cau 2 : DBé viét phuong trinh dao dong, ta phai xac dinh 2 hang sb A va
@. Thyc ra 2 hing sé nay c6 lién quan véi nhau va phu thudc diéu kién
ban dau ciia vt dao dong. Tai thoi diém ban dau t = 0, dau bai phai cho 2
diéu kién toa do x, va van toc v, cla vat.

e Néuxo=a; vo=0 thily do ban dau chinh 13 bién d6 dao dong

3 V4
va pha ban dau s€ l1a + hodc — 5

. Vv,
e Néuxy=0; vo=v thi vo=Vmax= Ao —> A=-"2
w
va pha ban dau ¢ =0
X N n . T
e Neéuxg#0; voz0 thibiéndd A =x, va (p;tz

Dé pha ban dau ¢ = 7/3 thi

3
T xo=A sin (@0 + 2 = Asin = =A\/:
3 3 2

va vp= Ao cos (00 + %)zAm cos% =Aw/2

ta suy ra : ¢ thoi di€m ban dau, ta phai dua vat dén toa do xo=A \/g va

A . A A A A w
dong thoi truyén cho vat van toc vo= A E
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B.BAI GIANG

1/ Dao ddng ciia con lic dan hoi

Chung ta d biét, theo sach giao khoa Vat Ly 16p 12 :

k
7+ —x=0
m

Phuong trinh vi phan cta con lic dan hdila x

/m
suy ra vat dao dong véichu ki T =2n ;

I1/ Dao dong cua vat dudi tac dung cia 2 1o xo
1. Phwong phap thay thé twong dwong

Ta hay thay 2 10 xo bang 1 16 xo méi c6 do cimg k twong duong véi 2 10
X0 ban dau.

a/ Hai 10 xo0 noi tiép :

Lo xo méi dugc coi 1a trong duong vai hé 2 16 xo ndi tiép néu :

+ Khi chua treo vat : d6 dai cua 10 xo méi bang tong do dai cta 2 10 xo
ban dau.

+ Khi treo vat : Lo xo méi gidn thém x bang tdng d6 gidn cua 2 16 xo
ban dau

X:X1+X2 (1)

E P
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Khi vat & dudi hé 2 10 xo ndi tiép :

. P
Vitcanbang P = F, = kX, suyra x, = k_
2

Dbiém A noi giita 2 16 xo cén bang

P
Fi=F,=P suyrakix; =P suyrax1=;
1
Khi vat dudi 16 xo méi :
Ar A1k P
Vatcanbang: P = F = kx suyra x = k_
P P P 1 1 1
Thayvéo(l): — = —+— suyra — = — + —
k k  k, k k, k,
kk
hayk=1—2
k +k,

b/ Hai 16 x0 song song :

Ciing ching minh tuong ty truong hop trén ta duge k = k; + k;
Vidu:
Cho 210 xo0 c6 do cting k1, k2 va mdt vat khoi lwgng m.

Néu treo vat & dudi 16 xo 1 va kich thich cho né dao dong thi chu ki dao
dong 1a T, = 0,32 s. Néu treo vat dudi 1o xo 2 thi chukila T, = 0,24 s.
Mac 2 10 x0 néi trén noi ti€p roi treo vat & dudi hé.

a/ Tinh chu ki dao dong cua vat.

b/ Cho m = 250g, 2 10 xo cung chiéu dai 20 cm . & thoi diém ban dau,
nguol ta nang vat 1én dé ca 2 10 xo cung khong bién dang roi tha khong
van toc ban dau.

Viét phuong trinh ciia dao dong cua vat.

Tinh d6 dai 16n nhat va nho nhat ciia hé trong qua trinh dao dong. Ly g
=10 nvs®

Giai :
a/ Tinh chu ki dao dong

m
2n |— suyra T12 =47P—
1 1

o Viatddudiloxol: T,

e Viatoduodiloxo2: T, = 2n k_ suy ra T,> = 4n2k—
2

2
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1 1
Suyra: T + T, =4’m(—+ —) (2)
1 2

e Vit & dudi hé 2 16 xo nbi tiép : Theo chirng minh & trén, cé thé
thay hé bang 10 xo mai c6 d6 ctiing k tinh boi cong thire :
1 1 1
- = + —
k2

k & 3)

Chu ki dao dong cua vat T =2m , /% suy ra

Toa™ apm( e Ly @
k 1 kZ

So sanh (2) va (4) ta duogc :
T= T+ T,

dodé: T = T*+T7 = 0,327 +0,24> = 04s

b/ Lap phuong trinh dao dong

m
o Tu(4): k =4r’72 = 43,14.0,25/0,4* = 61,6 N/m

— — —

e Khivatcanbing P + F, = 0
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suy ra mg - kxo=0 suyra xo= % =0,25.10/61,6 = 0,04m

+ Vi vat dugc tha khong van tdc ban dau nén A = x, = 0,04 m

+Tanso gocw=— = — =57

+Khit=0 vat duoc nang 1én cao vé& mién (-) clia truc x nén
X=-Xo=-0,04 m
Vay -0,04 = 0,04 sin(w0 +¢) = 0,04 sine

/4

sinp= -1 suyra ¢ = - —

2
Phuong trinh dao dong : x = 0,04 sin (5nt — %) (m)

e Do dai I6n nhit :
Lmax = 21+ x4+ A = 2.0,2+ 0,04 +0,04 = 0,48 m

Do dai nho nhit:
Lmin = 21+x0- A = 2.0,2+0,04-0,04 = 0.4 m

2. Phwong phap sir dung phwong trinh vi phén ciia dao djng :

Vi duy : Cho 1 qua cau khéi lwong m = 100g duogc gitt boi 2 16 xo0 ¢6 do
ctmg ki, k, bude ¢6 dinh ¢ 2 diém A va B . Khi vat can bang, 10 xo 1 gidn
2 cm, 16 x0 2 gidn 3 cm Dung lyc F = 3N ddy qua cau thi n6 dich thém
1,2 cm. Tha qua cau khong van tdc ban dau :

a/ Viét phuong trinh dao dong va tinh chu ki T.

b/ Méc 2 16 xo trén ndi tiép 1oi treo vat bén dudikéo vat xuéng 1 doan
roi tha ra. Vat dao dong voi nang lugng dao dong nhu truong hop trude.
Tinh chu ki va bién d¢ dao dong.
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®  Varo vitican bang :

ki X1 +tkyxpp = 0
k> X2 = ki Xo1
kl = k2 on/X()l = k20,03/0,02 = 1,5 k2

e Khivatdtoadox:

29

Fl + F, =ma suyra -ki(Xotx) +ky(Xpo —X) = mx

-k1 X1 + kz X02 - k1X — kzX = mx

- (ki tkp)x = mx”’

k +k k +k
Viay x7 + —2x =0 it —2 =o?
m m
Thi X7+ oix =0
Ta c6 thé két luan
A A~ -2 g \ 2r m
Vit dao dong di€u hoa voichuki T = — = 2xn
@ k +k,

Két luan : Hai 16 xo méic dbi nhau, vat ¢ giira thi hai 16 xo twong duong
v6i 110 xo moi ¢6 do cing k =k, + ks,

[ ] hid

LA A A AL T e NS
L T L el T

= = F

e Détinh chuki T, ta chi ¥ dén diéu kién :
Dély vat voi Iuc F = 3N thi vat dich x; =1,2 cm.
Khi d6 vat can bang nén :

F+F + F =0
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1 1 I Fa¥
- KXo X)) T KX =X1) T = U

-k1X01 +k2X()2 —k1X1—k2X1+F:0

-kixi—kox;+F=0 suyra k;+k,=F/x=3/0,012=250 N/m

0,1
Chu ki dao dong cia vat T =2.3,14. 2;0 =0,1256 s

Phuong trinh dao dong x = A sin (ot + @)
+ Vat dugc tha khong van tbc ddunén A = x; = 0,012m

+ Tan s6 goc o = \/k1+k2 . 250 = 50s-'
m 0,1

+Khit=0 x =x;,= A

V4
Vay A = Asin(w.0+¢) suyra sinp=1 vay ¢ = E

Phuong trinh dao dong : x = 0,012 sin ( 50t + %) m

b/ Mic 2 10 xo ndi tiép :

Theo chirng minh ¢ trén : k; = 1,5k, suyra k; =150 N/m

k1+k2:250 N/m k2 =100 N/m
Khi mic 2 16 xo ndi tiép : d6 cting twong dwong ctia hé 1a
klkZ
——— =150.100/(150 + 100) = 60 N/m
k, +k,

1
Chu ki dao dong cua vatla T> =2n \/% =2.3,14. ,/2’0 = 0,256 s

Nang lugng cia dao dong

, k +k,)A’ A
Lic dau w= hEk) A A
2 2
-y A7 A"
Khi 2 16 xonoi tiep W’ = k.— =60 —
2 2
Theo gia thiét, ning luong & 2 trudong hop biang nhau nén
AZ A|2
250 — = 60 —

2

2
suyraA’ = A /% = 0,04 /% = 0,082 m.
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Cau héi va bai tap
1. Chu ki ciia con lic dan hoi co phu thudce vao hé quy chiéu khong
?
2. Kich thudc 16n nhé cia vat dao dong trong truong hop 2 10 xo
mac song song c6 anh hudng dén bai téan dao dong khong ?
3. Khi treo vat dudi hé 2 10 xo ndi tiép, tai sao tac dung vao vit lai
1a lyc F; cta 10 xo 2 ma khong phai 1a lyc F cua ca hé 2 10 xo.

4. Lam cac bai tap trong bd dé luyén thi dai hoc : pé
28(2),35(2),62(2),65(2),71(2)
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