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Muc tiéu:

Nghién cuu qui luat chuyén dong cua: chat diém, hé chat
diém, vat ran tuyét doi dudi tac dung cua luc.

Noi dung:
1. PhI’IO’ng trinh vi phan chuyén dong cua chat diém va hé
chat diém
Nguyén ly D’ Alembert
Cac dinh ly tong quat dong luc hoc
Nguyén ly di chuyén kha di

h o= 0

Phuong trinh tong quat dong luc hoc va phuong trinh
Lagrange loai 11




I1. Moment quan tinh ciia vat rian doi voi 1 truc
Mt s6 dinh ly:

Dinh ly 1: Truc quan tinh chinh cua vat ran tai diém O, khong
di qua khoi tdm cua vat chi la truc quan tinh chinh cua vat tai
diem O.

Dinh ly 2: Truc quan tinh chinh trung tadm cua vat la truc
quan tinh chinh d61 vd1 moi di€ém thudc truc ay.

Dinh Iy 3: Néu mét vat ran déng chat c6 mot truc doi xXung
thi truc do 1a truc quan tinh chinh trung tam.

Dinh Iy 4: Néu mot vat ran dong chat cd6 mot mdt phang doi
xung thi truc thang gdc vd1 mat phang do1 xang la truc qudn
tinh chinh tai giao diém cua mat phang doi xirng va truc.

» Nguyén ly D’Alembert
Trong chuyén déng ciia chadt diém, luc thuc tdc dung lén chdt
diém (F) va luc qudn tinh cua no (F,) la mot h¢ luc cdn
bang.

> Nguyén Iy di chuyén kha di

DPiéu kién can va du dé co hé chiu lién két gitt, ding hinh hoc
va Iy twong cdn bang ¢ vi tri dang xét la: Téng cong cua tat
ca liee hoat dpng trén moi di chuyén khd di ké tir vi tri déu
bang khong.

2> Tim diéu kién cdn bang cia co hé, cdc thanh phan phan lyc
tinh cua co hé.

> Phwong trinh tong quat dong luc hoc

» Phuong trinh largrange loai 11



Jean D'Alembert (1717—1783) la nha vat ly, nha toan hgoc ngwoi Phap
1. Doi voi chat diém:
"= Luc quan tinh: Chat di€ém khoi lugng m, chuyén dong véi
gia toc a, luc quan tinh cua chat diém dugc dinh nghia boi:

—

F

= —ma

= Nguyén ly D’Alembert:

Trong chuyén déng cia chat diém, luc thuc tdc dung lén chat
diém (F) va luc qudn tinh cua no (F ) la mot hé lyc can bang.

2. Poi voi co hé:

* Luc quan tinh cua co hé: Xét chat diém khoi luong my, chuyén
dong voi gia toc a,, hé luc quan tinh (F,%), trong do F,1" = - m,a,
dat tai chat di€m khoi luong m, 1a hé luc quan tinh cua co hé.

= Nguyén ly D’Alembert cho co hé:
v’ Xét chat diém tht k chiu tac dong cua ngoai luc F,*, noi luc
F,/ va lyc quan tinh cia nd 1a F, ¢ thi:
) R,=Fe+F' + F =0
(Fe,F',F")=0 =

k> k2

—

M, =i, (F)+in,(F)+m, (F*)=0
v Toan co hé:
{feezm R=YF+ ¥ F + Y Fr =
W, =Y M, j{m=zﬁzo<fie>+%o@>+zmo<z~?>:6
_ _ —




2. Doi voi co he:

v' Mat khac:
{R%ZF; Hai dac trung co ban cua hé ngoai lyc
Ms =, (F) tac dung vao co hé khi thu gon vé tam O.
va
{Eq’ =Y E Hai ddc trung co ban cua hé lyc quan
M= i, (F") tinh cua co hé khi thu gon vé tam O.
Do do:

R'=R“+R" =0
M,=M+M!=0

Phdt biéu NL: Trong chuyén dong cua co hé, hé luc gém cdc luc

thuc tdc dong vao co hé va luc qudn tinh cua co hé giong nhu hé
luc cdn bang.
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3. Thu gon h¢ Iyc quan tinh:

a. Vector chinh quan tinh (R*): |Re — S E == md, =—Ma,
Trong do:

v m, :1akhoi lugng cua chat diém thir k
v’ M :1akhdi lugng ciia toan bd co hé
v’ d,. :lagiatoc khdi tim C clia co hé.
b. Vector moment quan tinh chinh d6i véi mot tim cua VR(M;’):

b.1. Vat rdn chuyén dong tinh tiéen
M =0

Nhdn xét. Trong CDTT, hé luc quan tinh cua co hé ¢6 hop luc
bang vector chinh quan tinh dat tai khoi tam C cua co hé.




3. Thu gon hé luwc quan tinh: >
b.2. Vit rdn chuyén déng quay quanh truc co dinh
Chon h¢ truc toa do Oxyz sao cho Oz trung véi

truc quay cb dinh.

O Y

X

MY =(e) - J )i +(e],, +&’J )] - —el k

= Néu Oz 13 truc moment quén tinh chinh cua vat (J,, =J,.=0), khi do:

Mq’ —ng VO eOz

> Nhdc lai: Trong truong hop quay quanh truc ¢6 dinh, khi d6 tur
biéu thurc & muc (a), vector chinh quan tinh ctua vat khi thu gon
vé tam O s€ la:

th — _Mac - M{(‘gyc + a)zxc); + (wzyc - &Cc)j}

= Néu O, qua khéi tam C, khi d6: [R* =—Ma. =0

3. Thu gon hé¢ luc quan tinh:
b.3. Vit ran dang hinh phang chuyén dong song phang

Chon h¢ truc toa do dong Cxyz sao cho Cxy la Z
mit phang quy chiéu chuyén dong ciia vat. (O

M = a]k

C
> Nhdc lai (muc a) Vector chinh quan t1nh d
cua vat khi thu vé tam C la: W,

R = —Ma,.

< PTVPCD ciia vat ran CDSP:
(M5 = SE Trong do:
“YF: v' M : 1a khoi lugng cua vat ran

. . V'X.,¥.:1an luot 1a gia toc khoi tim C theo
\ch? T chz (Ef ) phlIOTlg X Vé‘ly

/\




4. Phan luc dong luc truc quay: L

. A M‘j 0, &
a. Phuong trinh cdn bdng: -2 - O zz [,

) B x G \f

ZXk:ZFkx+Ax+Bx+M(a)2xC+6yc):O /A{ —/B B -
. X v X

Zyk:ZFky+Ay+By+M(w2yc_5xc):O g y g

) sz = Zﬁkz—l_Az
dom, =Y m(F)+> m(A)+> m(B)+&l.—a’J, =0
Som,=>m (F)+Y m(A)+Y m(B)+e&l . +a’J,_ =0
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b. Phan lyc dong luc: La cdc thanh phan chi do chuyén dong
sinh ra.
V' Cdc thanh phan moment qudn tinh khéi luong ...

NX: PT cubi khong lién quan dén phan luc 6 truc, do chinh 1a PT

VDI1: Thanh OA4 déng chat khoi

luong phan bd déu, chiéu dai /, khoi

lugng m,. Dia O, dong chat, khdi

luong phan bd déu, ban kinh R va

khéi lugng m..

a) Xac dinh khoi tAm ctia co hé doi
v61 hé€ truc Oxy nhu hinh vé.

b) Thu gon hé luc quan tinh vé tim
O.




= Vi tri khoi tam C?

z
Mo+ m U+ R) g om (14 R)

oC =
7’I’l1 + m2 2(m1 L3 mz)
x.=0Csin«
—
Y. =0Ccosax
y T R 5 z <
“e— " Gia toc ctia khoi tAm C:

O m, —r

o C chuyén dong tron > d. =d, +d;

—¥j
aC

=0C.w, > ad.=-0C.@; sina.i —OC.@. cosa.j

a|=0C.g, >a. =0C.g,cosa.i —0OC.g,sina.j

=d. =0C(—w; sina+¢g,cosq)i —OC(w, cosa + &,sina) j

‘ ™ . sl 6 £ B alas .] w W i
s 5 8 . 8

VD1: Thu gon hé luc quan tinh ctia co hé vé tim O, ta s& duoc
vector chinh quén tinh (R*) va vector moment quan tinh chinh @£%).
Trong do:

» Vector chinh quan tinh: R* =-Ma,.

» Vector moment quan tinh chinh:

Co hé 1a vat ran quay quanh truc cd dinh
Oz, do do:

M = (e, ~aJ )i +(e ], +a}J. )] ek

v" Vi Oz la truc quan tinh chinh (theo
dinh ly 4), dodé J.=J ,_ =0.

- Vector moment quan tinh chinh doi véi tdm O tro thanh:

M =—gJk =—&,(J%+J)k = M = —50[%m112 +%m2R2 +m,(l+R) 1k

H_J ~~ J
o4 o




VD2: Thanh théng, manbh, déng chat, chiéu

a)O
dai OA=L, khoi luong M c6 thé quay quanh D
truc di qua O va thang géc v6i mit phang 1 B
chua thanh va truc quay BD. Thanh 04 (!
cing quay déu quanh truc thang dung BD
v6i van téc goc khong d6i w,. Trong ché do ¢

quay 6n dinh, thanh OA ludén lam véi truc
BD mdt goc khong doi .

a) Thu gon hé luc quan tinh cua co hé vé
tam O.

b) Tim sy lién hé giltta w, va ¢.

_mdl = = —
w © mk_z o a,=a;+a, =a,
. — 2 2 - e
o =/sin @ o a4, =—-p,ai =—lw,sin @i
E - mdl la sin i
@ EoT mka =T (_ 0)0 Sll’l(Dl)

o Z“Fq’— @, sm(ozf ldl—)Rq’—( smgo)z
Hodic ¢6 thé tmh RY nhw sau:
- : - - S L .
&= (% sin ), (—i ) — R* = —ma, = (m 2) sin @)i
o [Mio|=r x F¥| = za)j sin pldI(I cos )
—qt w | m 5 . L 5 mLZCl); .
=|Mo|=Y —za)o smqocosqolel= sin ¢ cos @
= Vector moment quan tinh chinh ciia thanh khi thu gon vé tam O 1a:
i mL2 2
Mo|= L-Sin @ COS @




Vi DU - THU GON HE LUC QUAN TiNH

VD2: (b) Tim su lién hé gitra w, va ¢.
I_ébanle

—qt

= H¢ luc thuc tac dung vao thanh OA4:

o Luc trong trudng: P=mg, tic dung tai khoi
tam C cua thanh.

o Phan lyc tai chdt ban 1€ tai O

= Hé luc quén tinh ctia co hé khi thu gon vé tam O

2 2 2
R = (—””[;)0 sng)i va My ="E%

SIN ¢ COS

[
= Theo nguyén ly D’Alembert: Hé luc gdm hé luc thuc tac dung vao thanh
OA va hé luc quan tinh cia thanh OA 1a mot hé luc can béng, nghia la:

o . ' L) .
{ R=R+R"=0 (1) Tu (2) —>mg(55m(o)— sinpcosgp =0
M,=M+M*=0 (2) . e
CosQ =
2Lwy;

NGUYEN LY D’PALEMBERT - VD CDSP

VD3: Cho thanh thiang, manh dong chat, khoi lugng phan bo
déu. Thanh cé khoi luong m, chiéu dai 2/. Ban dau thanh tua
trén mat san nam ngang nhan va hop voi phuong thang ding
mot goc ¢,. Tha cho thanh roi xuéng khong van toc dau. Xac
dinh biéu thurc tinh thoi gian dé thanh nam trén san (ké tir luc
ban dau tha thanh).




VD3:

Cho thanh théng AB, manh déng chét,
khoi luong phan bo déu. Thanh co
khoi lugng m, chiéu dai 2/. Thanh tya
trén mit san nam ngang nhan va vach 4
thang dung nhin nhu hinh vé&. Tha
cho thanh roi xubéng dudi tic dung
ciia luc trong truong. Viét phuong
trinh vi phan chuyén doéng ciia thanh
AB.

* X

N

ny - Jyx = kzlmkxkyk;
N

Jyz = Jzy = =1 mkykzk;

N
sz = sz = Zkzl Mz X,

= Su d6i xtng ctia phan bo khoi luong
doi véi mat phang.

* Oxylamp doi ximg > J.=J,.=0
=> Oz truc quan tinh chinh tai O.

= (C6 2 mat phang dbi xting
2>J.=J,.=J,=0




(Nguyén ly D’Alembert)

Xem céc vi du: 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8 (Co
Iy thuyét — Vii Duy Cudng, NXB DHQG 2013)




