CO LY THUYET — CHUYEN DPONG SONG PHANG CUA VAT RAN

CHUONG VII: CHUYEN PONG SONG PHANG CUA VAT RAN

1. KHAI NIEM VA PHUONG PHAP NGHIEN CUU VAT CHUYEN PONG
SONG PHANG :

1.1. Dinh nghia:

Chuyén dong song phang cua vt ran la chuyén dong trong d6 mdi diém thudc vat
ludn di dong trong nhimg mit phing c6 dinh song song v4i mat phing quy chiéu.

Vi du: Khi xe chay trén duong, moi diém trén banh xe di chuyén trong nhitng mat
phing song song v6i mit phang thing dimg chua truc duong, nén banh xe chuyén dong
song phang.

1.2. Phwong phép nghién ciru vit chuyén dong song phing:
Bai toan khao sat chuyén dong song phing cia vat ran trong khong gian duoc dua

vé bai toan khao sat chuyén dong ctia mot tiét dién phing cua nd trong mit phang chira
tiét dién phing, song song véi mit phang quy chiéu.

Mphing qui chiéu

N
AL/ S

2. KHAO SAT CHUYEN PONG SONG PHANG BANG PHUONG PHAP TINH
TIEN VA QUAY

2.1. Khao sit chuyén déng ciia hinh phing

A A
2.1.1. Phuong trinh chuyén déng: 7 d
Xét chuyén dong cua hinh phang (s) trong
mat phang (P). Chon hé qui chiéu c¢d dinh / ©)
O:x:y:. Liy diém O tuy ¥ thude (s) va gén vao Yo Ny ° .- X
d6 hé truc Oxy co6 truc Ox va Oy luon song song \/
v6i O1%; va Oyy;. Chuyén dong cua hinh phang O, - X1

Xo

(s) duoc phan tich thanh 2 chuyén dong:
- Chuyén dong tinh tién cua hé dong Oxy ddi voi hé qui chiéu cd dinh O1X1Y1
(chuyén dong theo).
— Chuyén dong quay quanh cuyc O cta hinh phang d6i v6i hé dong Oxy (chuyén
dong tuong dbi)
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Vay chuyén dong song phang cta vit rin c6 thé phéan tich thanh 2 chuyén dong:
chuyén dong tinh tién ciing v6i cuc va chuyén dong quay cta vat quanh cuc
Do d6, phuong trinh chuyén dong ctia vat ran chuyén dong song phang 1a:
Xo =Xo(t) 5 Yo=Yo (D) 5 9= (1)
2.1.2.Céc yéu to dong hoc cua hinh phang:
— Chuyén dong cta hé truc Oxy la chuyén dong tinh tién cing véi cuc O nén trang
thai dong hoc dugc xac dinh 1a van tde v, va gia tdc a,.

— Chuyén dong quay cta hinh phing dbi voi hé dong oxy dugc xac dinh bang van
tdc goc o va gia tde goc &
* Chu y: Cac dai lwong v, a, phu thugc vao viéc chon cuc

2.2. Khio sat chuyén dong ciia diém thuéc hinh phing

2.2.1.Phuong trinh chuyén dong
Xét diém M thudc hinh phang S nim cach
cuc O mot khoang OM = R. V1 tri cia M duoc

xac dinh: /
M

Xy =X, +R.cosg Yu (

=y, +R.sin
i yM yO (p N . . yo 0 / > X
VI Xo, Yo, @ luon thay doi theo thoi gian, nén —]

Y14 A Y

phuong trinh chuyén dong cua M la:
Xy (t)=x, (t)+R.coso(t) O Xo X -
ym(t)=y, (t)+Rsino(t)
2.2.2.Van tdc cua diém
- Biéu thirc giai tich cua van tde: Van tdc cua diém M dugce xac dinh qua hinh chiéu

cua no trén h¢ truc co dinh O;X1y;

Vy, = d()j(tM =X, -R.@'sinp=x -R.w.sing
Vi = dstM =Y, +R.p'.cosp =y, + R.w.cosp

- Quan hé van tdc gitra hai diém thudc hinh phéng:
Nhu da phan tich, chuyén dong song phang cia vat thuc chét 1a tong hop cua hai
chuyén dong:

. . Y
e Chuyén dong tinh tién cing véi cuc O we
(chuyén dong theo nén v, =V, »
e Chuyén dong quanh cuc O (chuyén _

dong twong dbi). Nén vén tdc ctia M:

V. =Vuo

r

Ma V,,, L. OM va vyo = OM.® (o 1 van tdc goc cia vat)

<
o

Theo dinh 1y hop van téc, ta co: V,, =V, +V,,0
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Dinh 1y: Van tdc cua diém thudc hinh phrflng br:ing téng hinh hoc van tdc cua cuc véi
van toc ctia diém khi hinh phang quay quanh cuc.
Ap dung cho 2 diém A, B bét ky thudc hinh phang
Taco: Vg =V, +Vg,
Trong d6, Vga 13 van tc ctia diém B do hinh phang quay quanh cuc A.
Chiéu dang thirc vira thiét 1ap 1én phuong AB, ta dugc:
hCcag Vg =hc,g V,

v
Hay Vg COSB = Va COSaL

Vay: Hinh chiéu van toc 2 diém bat ky

thudc hinh phang 1én phuong ndi véi hai diém

thi bang nhau. A 8

3. KHAO SAT CHUYEN PONG SONG PHANG BANG PHUONG PHAP TAM
VAN TOC TUC THOI

3.1. Pinh Nghia tAm vin toc tirc thoi:
Tai thoi diém khéo sat, ton tai diém P thudc hinh phang c6 van tdc bang khong thi

diém do6 goi 1a tAm van tdc tirc thoi.

Tai mbi thoi diém néu o # 0, c6 mot diém duy nhét thudc hinh phéng s ¢ van tdc
bang khong (ton tai duy nhit mot tim vén tdc tirc thoi).
3.2. Sw phén bo van tdc cic diém thudc hinh phing:

Ta xét sy phan bd véan tdc cua diém thudc hinh phang chuyén dong song phang. Co
2 kha ning c6 thé xay ra:

- Truong hop @ # 0:
Léy tam van tdc tire thoi P 1lam cuc, khi do:
Vy =V +V,,p
Hay v,, =V, (Vi V, =0)
Véi v,, L MP vavy=MP. o
Vay, tai moi thoi diém, van toc cac diém
thudc hinh phang phan b6 giong nhu khi né

dang quay quanh tam van toc tirc thoi P v6i van
toc g0C ®
- Trudng hop ® = 0 (khong ton tai tAm van tdc tic thoi)
Xét van toc 2 diém M, N bat ky cua hinh phang s:
Taco: V,, =V +V,

Do d6: vun=MN.o =0 nén v, =V,

Vay khi @ = 0 thi van tc cac diém thudc
hinh phang déu bang nhau (hinh phang
chuyén dong tinh tién ttrc thoi)
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3.3.Mot s6 quy tic xac dinh taAm van toc tire thoi:

— Biét van téc diém A va phuong van tc diém B:
Vv Y
PA PB
_Vv,.PB

®  PA

A

(Phuong ctia vg)

(Vat chuyén dong tinh tién)

— Biét van tdc 2 diém A va B c6 phuong // nhau va L AB:

v
v
’
’
’
/
’
’
’

~

Va _ Ve (Vat chuyén dong tinh tién)

“PA PB
— Vat lan khong truot trén mat phéng ¢ dinh:

Tiép di€m la tam van toc tirc thoi

4. GIA TOC CUA PIEM THUQC HINH PHANG
4.1. Biéu thire gidi tich:
d*x .
Ayx = dtzM = X! —R.£.5in @ — Rn’cosg
d’ :
Ay = di/zM = y" +R.e.cosp — Rw’*sing
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4.2. Quan hé gia toc giira hai diém:

Pinh 1y: Gia téc cia diém M thudc hinh phing bang téng hinh hoc cia gia toc cuc O
va gia toc cua diém M trong chuyén dong tron quanh O.
dy =d, +ayo =dg +ayg +ar|\]/|o
Trong do:
dyo Va ay,, dugc tinh nhu sau:
dyo,=MO . ¢
a%,=MO . 0

a=MOve? + o

a €
tgo == —5 -3
e o o X

4.3.Tam gia tde tire thoi:

Piém Q thudc vat cd gia toc bang khong ¢ thdi diém khao sat duoc goi 1a tim gia
tc tirc thoi.Tai thoi diém van tde goc va gia téc goc cia hinh phiang khong dong thoi
bang khong thi ton tai duy nhat mot tim gia tc.

* Vi du: Mot banh xe ¢6 ban kinh R = 0,5m lin khong truot trén mot dudng thiang cb
dinh. Tinh vén tdc va gia téc cta diém M,. Biét tai thoi diém khao sat, tim banh xe ¢
van tde v, = 1m/s, a, = 1,5m/s?

Giai

Vi banh xe lan khong trugt nén M; 1a tam van
tde tic thoi: vy =0

Taco: v, =M,0o= o= Yo :izzrad/s
M,O 05 —
Tuong ty: v,,, =M;M,.0= RA/2.0=0,54/2.2

Vi, = V2 mis
Gia tbc cta diém M,:

Taco: a,,=4a, +ay, +ay,
dy,=M,0e=Re=a,=15m/s
ay, = R.o*>=05.2% =2m/s

A 2 t P

Viy: Au, = \/(ao +arn]/|20) +(aM20)

JA5+2) +(15F ~1,8mis

ay, =
CAU HOI ON TAP
1. Thé nao 1 chuyén dong song phang ctia vat rin? Cho vi du.
2. Hay lay vi du chimg t6 rang luén ludn c6 thé phan tich chuyén dong song phang
thanh chuyén dong tinh tién va chuyén dong quay.
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&

1)

2)

3)

4)

5)

Tam van tdc tic thoi 1a gi? Trinh bay céach xac dinh tam van tde tirc thoi?

Tam gia tc tic thoi 1a gi ?

Viét biéu thirc xac dinh van tc gia toc gitra 2 diém thudc hinh phang chuyén dong
song phang.

BAI TAP CHUONG VII
Mot banh xe c¢6 ban kinh R = 0,5m lin khong truot trén duong ray thang. Van toc
cta truc 1a v, = 10 m/s. Xac dinh véan tbc tuyét ddi cua cac diém My, M,, M3, M,
trén hinh

D

Hinh cau 1 Hinh céu 2
Banh xe 1an khong truot trén doan ndm nghiéng. Tai thoi diém khéo sat, tAm banh
xe ¢ van toc v, = 1 m/s va gia tbc a, = 3 m/s?. Ban kinh banh xe R =0,5 m. Tim
van tc va gia toc diém M.

Co céu tay quay con truot co tay quay OA quanh
truc O voi van tée n = 180 vong/phut.. Xac dinh
van téc goc thanh truyén AB, van toc diém gitta M
tai thoi diém o = 0° va o = 90°. biét OA = 0,4 m ,
AB =2m

Co céu tay quay con truot léch tAm cé tay quay
OA quay déu quanh O véi vén téc goc ® = 1,5
rad/s. Hay xac dinh van téc con trugt B tmg véi
hai vi tri nim ngang va hai vi tri thang dung cia
tay quay OA. Biét OA = 40cm, AB = 200cm, va e
=20cm.

Tay quay OA quay déu voi van téc goc w, = 2,5
rad/s quanh truc O cua banh khia c¢d dinh. Tay
quay OA truyén chuyén dong cho banh khia dong
lép & ddu A Chor; =5 cm, r, = 15 cm. Xac dinh
tri sb va hudng van tdc cac diém A, B, C, D, E cua
banh dong néu CE L BD
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6)

7)

8)

Hai thudc song song cung chuyén dong vé mot phia |
v6i cac van téc khong d6i v = 6 m/s vav, =2 m/s.
Giita cac thudc , ngudi ta dat dia tron ban kinh r = LS O\

|
i
|
i

0,5 m, dia lan khong truot theo cac thude . Tim van

i

|

A J \ A A 5 A |
toc goc va van toc cua tam dia. , .

Cho co cu bén khau ban 1& ¢6 tay quay O;A quay déu véi van tbe goc o, = 6 rad/s.
Xé4c dinh van tbc goc cua thanh truyén AB ¢ thoi diém ma cac thanh O;A va O,B
lam véi 0,0, nhitng goc bang nhau o = 60°. Biét chiéu dai O;A = 10cm, 0,0, =
50cm, O,B =30cm

Co ciu tay quay ndi khop tai diém gitta M cua thanh bién AB véi thanh MD, thanh
MD nbi véi thanh DE, thanh ndy c6 thé quay quanh truc E. Biét tay quay OA quay
quanh O véi van téc o, = 8 rad/s, OA = 25cm, DE = 100cm, MDE = 90° va BED =
30°. X4c dinh vén tdc goc cta thanh DE.

B 0

Hinh cau 7 Hinh cau 8
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