CHUYEN BDONG CO BAN CUA VAT RAN

CHUONG V
CHUYEN BONG CO BAN CUA VAT RAN
Bai 16. CHUYEN BDONG TINH TIEN CUA VAT RAN

I. Binh nghia

Chuyén ddng tinh tién cla vat rdn 1a chuyén dong trong dé 1y bat ky doan thang
nao trén vat cling lubn song song véi vi tri ban dau cta né.

Trong thuc t€ gap rat nhiéu truong hop vat chuyén dong tinh tién. Vat ran chuyén
dong tinh tién thwong gap l1a

— Tinh tién thdng: Toaxe I&ra chuyén dong trén dwong ray (hinh 16 — 1a)

— Tinh tién cong: Thanh truyén AB trong co cau hinh binh hanh cla dau may xe
Ira (hinh 16 — 1b)

hinh16-1

I. Tinh chéat ctia chuyén dong tinh tién

Pinh ly: Khi vat ran chuyén dong tinh tién, cac diém thudc vat vé nén nhitng quy
dao dong nhét (c6 thé dat trang khit Ién nhau), tai moi thoi diém, cac diém thudc vat
cd van toc bang nhau vagiatoc bang nhau.

Chtrng minh:

Ldy 2 diém A,B bét ky thudc vat. Gia st vi tri cla ching tai thoi diém t duoc
x&c dinh bdi c&c vécto ¥, va 1, (hinh 16 - 2)
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=

hinh 16 -2
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Dung AB,taco: 7, =T, +AB (16.1)

Trong d6: AB la vécto c6 modun va phuong chiéu khong d6i (vat ran chuyén
dong tinh tién). Do do, vi tri cla diém B c6 duoc bang cach dich chuyén song song
cac diém trén quy dao clia A di cting mdt vécto khong ddi AB. Vay quy dao clia
diém A va B la nhitng duong cong giong nhau (tirc la co thé dat trung khit 1én
nhau).

Dé xac dinh van téc cac diém A va B taldy dao ham hai vé cua (16.1) theo thoi
gian:

dr, _dr, , d(AB)

da dt dt

v deg)_g

dt

. dry _dr

Nén —2=—*~ V, =V

dt dt AR

Tiép tuc 14y dao ham theo hai vé clia dang thirc v, =V, ta dugc:
dv, _dv, .
= a, =a

dt AR

Vay, vé mat dong hoc vat ran chuyén dong tinh tién dyoc thay thé bang chuyén
dong cua diém bat ky thudc vat. Do do, viéc khao sat vat ran chuyén dong tinh tién
duwoc duwa vé bai toan dong hoc diém (dakhao sat & chuong 1V).

CAU HOI ON TAP

1. Binh nghta chuyén dong tinh tién ctia vat ran ? Cho vi du?

2. Vi sao khi khao séat chuyén dong tinh tién clia vat ran, chi can khao sat chuyén
dong ctia mot diém thudc vat.
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Bai 17. CHUYEN PONG CUA VAT RAN QUAY QUANH TRUC CO BINH

I. Binh nghia
Vat ran quay quanh truc ¢6 dinh khi trong qua trinh chuyén dong , vat co hai
diém bat ky c6 dinh.
Truc di qua hai diém cd dinh d6 goi latruc quay cla vat.

Khi mot vat quay quanh truc ¢d dinh, moi diém thudc vat chuyén dong trén
moét dwdng tron c6 tm nam trén truc quay, cé ban kinh bang khoadng cach tir
diém do dén truc quay.

I1. Phwong trinh chuyén dong cuia vat quay
Gia st vat ran (A) quay quanh truc c6 dinh Z. Dyng mat phang (P) c6
dinh va chtra truc z 1am chuan, dong thoi dung mét phang (Q) gan lién véi vat (A)
(hinh17 — 1). Nhw vay, vi tri cla vat (A) hoan toan xac dinh dwgc béi goc ¢ gilta hai
mat phang [P]va [Q]. Khi vat quay, goc quay ¢ ludn thay d6i theo thai gian, nén:

d = ¢(t) goi la phrong trinh chuyén dong cta diém  (17-1)

Pon vi goc quay larad. %
_/ +

AN\
U\

Q

Hinh17-1
A

Trong k¥ thuat, goc quay clia vat thuong dugc tinh theo s6 vong quay N. Lién
hé gilra ¢ van nhuv sau:

o =21N  (17.2)

Géc quay ¢ la goc dai s6. Truong hop vat quay theo mot chiéu nhét dinh thi ta
chon chiéu quay d6 la chiéu dwong.

[11.Van toc goc

Khi vat quay, goc quay ¢ bién thién theo thoi gian. D€ biéu thi toc do quay va
chiéu quay cua vat, ta dua ra khai niém van toc gac.

Ky hiéu: w
w=32_4() (17.3)
dt
Pon vi do cla wlarad/s
van t6c goc tie thovi clia vat ran quay quanh truc ¢d dinh tai mot thoi diém ndo
d6 bang dao ham bac nhat clia goc quay theo thoi gian cling tai thoi diém do.
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Trong ky thuat, van téc goc thudng duoc do bang s6 vong quay trong mot
phit (vong/phtt) goi lavan téc vong. Ky hiéu: n
Lién hé gilra wvan:

w=2" [rad/) (170

30
Goi k la vécto don vi trén truc Z, ta goi vécto
d=w.k=¢'(t)k

la vécto van téc goc cua vat quay. Vay vécto van téc goc @ cho ta biét dugc
ca truc quay, chiéu quay vavan toc quay cuta vat (hinh 17 - 2)

hinh 17 - 2
V. Giatoc goc

Vat ran no6i chung moi ltc quay nhanh chdm khac nhau, c6 khi con thay déi ca
chiéu quay. Pai lvgng biéu thi cho su thay doi do cla van téc goc theo thoi gian goi la
giatdc goc. Ky hiéu €

e=—=w'(t)=¢"(t) (17.5)

Don vi do cla gia tdc goc larad/s”.

Vay gia toc tirc thoi cla vat quay tai MOt thoi diém nao dé bang dao ham bac
nhat cla van toc goc theo thoi gian hodc bang dao ham béc hai cla géc quay theo
thoi gian tai thoi diém do.

TacoO vécto: €§=¢.k

la vécto gia téc goc cla vat. Vay vécto gia tée goc cling la vécto nam trén truc
z, tri s6 vachiéu duoc xac dinh bdi dai s6 gia toc géc € (hinh 17 - 2).

Vit chuyén dong quay nhanh dan hay cham dan ltc téc do quay tang hay giam
theo thoi gian. Do dd, dau hiéu clia chuyén dong nhanh dan, cham dan la

— ®.g>0: vat chuyén dong quay nhanh dan.
— ©.£<0: vat chuyén dong quay cham dan.
V. Céc chuyén dong quay thwong gap
1. Chuyén ddng quay déu
® =hangsé vaeg =0
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Phuong trinh chuyén dong : ¢ =g, +wt  (17.6)
2. Chuyén dong quay bién doi déu
£ lahang s6

Phrong trinh chuyén dong : ¢ =@, +w t + % gt (17.7)

o= 0, t+ d
NEu chon chiéu dwong trung voi chiéu quay ban dau cua vat thi :
— €>0: vat quay nhanh dan déu.
— €<0: vat quay cham dan déu.

* Vidu 1:Vat quay quanh truc c6 dinh theo phwong trinh : ¢ = 2t + t + 1 (¢ tinh bang
rad, t tinh bang giay)

Xac dinh: a) Goc quay cua vat trong 3 gidy dau?
b) Véan toc géc vagiatde goc tai thoi diém t = 3s?
c) Vat c6 doi chiéu quay hay khong?
Giai
a) GOc quay cla vat trong 3 gidy dau
— & thoi diém dau t, = 0 thi ¢, = 1rad
— & thoi diémsaut; = 3sthi ¢, =2.3°+ 3+ 1 =22 rad
Vaygoécquay ¢ =, - $p,=22-1=21rad
b) Van toc vagiatoc tai thoi diémt=3s
— w=¢ (t)=4t+1=4.3+1=13rad/s
— =o' (t)=4rad/s’
c) Vat khong di chiéu quay vi w =4t+1 >0 Ot

* Vi du 2: Mot truc may trong giai doan m& may quay nhanh dan déu. Sau 5 phut dat
van téc n = 120 vong/phut. Tinh gia téc gdc cua truc va sd vong quay dwoc trong 5
phut do.

Giai
Tacd: w=uw, + &t
Viw,=0nénw=¢t

g:E:4_T[: n rad/52
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Talaicd: ¢ =¢,+ w,t + %st2

Chon ¢,=0
w,t =0 (vi v, =0)

0 ¢=2et? =< 0 3002 = 600 rad
20 T2 715

Mat kh&c : ¢ =2n N

VI.Chuyén dong cla diém thudc vat rdn quay quanh truc cé dinh
1. Phwong trinh chuyén dong clia diém

Xét diém M bat ky thudc vat véi khodng cach tlr M dén truc quay khéng doi
r = OM. Ta dung phuong phap toa do ty nhié nhién dé khao sat chuyén dong cua diém
M (hinh 17 — 3). Chon toa d6 cong S = M M , thi phwong trinh chuyén dong cua

diemMIla S=r.¢ (t) (17-8)

Hinh 17-3
2. Van toc cla diém thudc vat

.. _ _ds q> _
Taco: v=—=—I|r =r =r.o
dt dt( Eb) dt

vi chiéu cla vécto v bao gio cling thuan chiéu quay cula vat, tirc la chiéu cla
van téc goc w, nén:

v=r.w (17.9)
3. Giatdc goc cua diém thudc vat
Taco: a=a, +3a,

Ma a, =V(t)=ro'(t)=re
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Giatc toan phan: a=./a’ +a =r/w'+¢?  (17-10)

A . _a, _ ¢
Goi o lagoc nghiéng clia a voi ban kinh, ta cé: tga=—=—

n

Q

— Vay, van téc va giatdc cac diém thudc vat quay quanh truc c6 dinh ty I&
v@i ban kinh r.
— O cung mot thoi diém, gia téc cac diém hop véi ban kinh twong tng cla
ching géc a nhu nhau (hinh 17 - 4).

* /i du: M6t vat quay quanh truc ¢6 dinh O. O thoi diém khao sat, diém A
céch truc quay khoang r = 0,5m c6 van tc v = 2m/s vagiatdc 1a 83 m/s?

a) Timvan tdc goc vagiatdc goc cua vat.
b) Tim van tdc vagiatdc diém B cach truc quay khoang r = 0,2m?
Giai

a) Van tdc goc vatdc goc cla vat Va
V, =r.0
_Va_ 2 _
Ow=—+~=—=4rads | g  ‘e@-c-ccco-- A
r 05

a =r.0’=05.4>=8 m/s’
:,laﬁ+

a
0 a = a-a& :\/(8\/5)2—82 =82 m/s’

Ma a =r.e[] s:%:@:l&/ﬁ rad/s’

N

Ma a

b) Tim van tdc vagiatéc diém B
V,=r.0=0,2.4=0,8 m/s
a, =r.€=02.1612 =322 m/s’

:T:—:3,2 m/s’

a’ +a%, = \/ (3,2\/5)2 +(3,2)° =3,2/3 m/s?
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CAU HOI ON TAP

1. Thé n&o lachuyén dong clia vat ran quay quanh truc ¢ dinh? Cho vi du?

2. Trinh bay cach xac dinh van téc goc va gia toc goc cla vat quay. Lam thé nao
dé biét vat ran quay nhanh hay cham dan?

3. Viét biéu thirc van téc goc va phuong trinh chuyén dong cuia vat quay bién doi
déu.

4. Tai mot thoi diém, van tc va gia tdc cla cac diém thudc vat ran quay quanh
truc ¢6 dinh phu thudc vao nhiing yéu t6 nao? Tai sao?
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