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PONG LUC HOC CHAT PIEM

Bai giang Vat 1y dai cuong
Tac gia: PGS. TS b6 Ngoc Uan
Vién Vat 1y k§ thuat
Truong DH Bach khoa Ha no1



|saac Newton



1. Cac dinh luat Niuton
1.1 Pinh luat Niuton thit nhat:
Chat diém co lap v = const
Khong chiu mot tac dung nao tu bén ngoai,
chuyén dong cua né duoc bao toan

-> dinh luat quan tinh
1.2. Binh luat Niuton thit hai:Chuyén dong cla

chat diém chiu tong hop luc F # 0 1a chuyén
dong c6 gia toc
Gia toc ctia chat diém ~ F va ~ nghich v6i m
s _ 1 F£0—>da=0 -
m Trong hé SI k=1 d = m

—
;"K - N V
————————>




e Phuong trinh co ban cua co R
hoc chat diém: ma = F
e H¢ qui chi€u quan tinh: ~
Nghiém ding Phuong trinh ma =F

1.3.Luc tdc dung lén chét diém trong

chuyén dong cong a

ma = ma, + ma,
F=F +F, F
Luc tiép dv Luc phap - v?



1.4. Dinh luat Niuton tha ba
F-O® F E
F+F=0
Tong noi luc trong hé =0

2. Chuyén dong tuong d6i va nguyen ly Gahle

O’chuyén dong doc theo  yl |y’ e
ox véivan toc V , oy//o’y’, | oM
0z//0’z’ < 5, o
Thoi gian 1a tuyét doi: s

t=t’



Khong gian la tuong doi:
X=X"+00"=X"+Vt’
y=y’; z=z’=> chuyén dong la tuong doi.

Khoang khong gian la tuyét doi: 1=I’

X; =X"1{ +Vt'; X, =X7 +VU'=> |=x,-x,=x",-x "=
2.1. Phép bién doi Galilé:

x=X"+Vt’; y=y’; z=2"; t=t’

va nguoc la1 X’ =x-Vt; y'=y; z'=z; t’=t



2.2. Tong hop van toc va gia toc

di _dr' doo' d _d &

r =r'+00'
dt  dt  dt
=V =V'+V

V Vto vtoc trong hgc O_

y ly

- — ‘ s =, >
dt d'['/ / XX

Z Z’

V' Vio vtoc trong hgc O’
VV Vto vtoc O’ doi véi O

Véc to van toc cua chat diém doi v6i hé gchiéu
O bang tong hop véc to vtdc cua chat diem dé
doi v6i hé gc O’chdong tinh ti€n dvéi hé ge O va
vto vtoc tinh tién cua hé gc O’ doi véi hé qc O



dt dt dt
a Vto gia toc M trong hgc O

dv dvIdV 25:5._'_'&

a’ Vto gia toc M trong hqc O’
A Vto gia toc O’ d6i v6i hqe O
Véc to gia toc clia chat diém doi véi mot hé
gchi€u O bang tong hop véc to gia tdc clia chat
diém dé6 doi véi hé qc O’chuyén dong tinh tién
doi véi hé ge O va vto gia toc tinh tién cua hé gc
O’ doi véi hé qc O



2.3. Nguyén ly tuong doi Galilé
Hé qui chiéu quan tinh: md = F
Néu O’ chuyén dong thang déu
do1 vat O thi A=0 ma — ma

ma'=ma = F ik
O’cting 1a hgc quan tinh

Moi hé qui chi€u chuyén dong thang déu véi
hgc quan tinh cting 1a hqc quan tinh.

Cac dinh luat Niu ton nghiém dang trong
moi hé qui chi€u chuyén dong thang déu
doi véi hge quan tinh



Cac phuong trinh dong luc hoc trong cac hé
qui chi€u quan tinh c6 dang nhu nhau.
Cac phuong trinh co hoc bat bién doi véi phép
bién doi Galile
3. Mot so loai luc co hoc:
3.1. Phan luc va luc ma sat I?Q ________ IN
R=N+f £

f=kN

prQ
k - Hé so6 ma sat phu thudc vao trang thai
hai mat ti€p xuc. k<1.



3.2. Luc cang

Trén toan so1 day

3.3. Luc quan tinh
Néu hé qui chiéu O’ chuyén dong c6 gia toc doi
vGi1 hé qui chiéu O =3 -I-/B\
a Vto gia toc cua chat diém trong hqc O
a’ Vto gia toc cua chat diém trong hqc O’
A Vto gia t6c O d6i voi hge O



H¢ O’goi la hé qui chiéu khong Luc quén tinh
quan tinh

v Luc quén tinh li tam xuat hién FQTLT = ~ma,

O v2 /
FQTLT = mE






3.4. Luc huéng tam, luc li tam xuat hién khi
chat diém chuyén dong cong: ) )

e Luc huéng tam: kéochat V1 for =—F
diém vé phia 10m cua qui

dao: HT — |_ﬁn
F;,=T luc cang cua soi day

-

e Luc li tam: 1am chat diém vang vé phia
16i cia qui dao can bang vai luc hudng
tam V2
For =F=M—
HT LT
R



4. Pong luong cua chat diém

4.1. Cac dinh 1y vé dong luong
dK _ = Fomim MV _
Dinh 1y I dt =F dt

K=mv Iavéctodong lu’()’ng d(mv) _E

Dinh 1y I AK = K, — K, det drgt—ﬁdt
4 2
de:det

(1) b

Do bién thién dong lugng =

Xung luong cua luc

Hé qua:

AK _E D06 bién thién dong luong/dvi thoi
At gian=Luc tac dung



4.2.Y nghia clia dong luong va xung luong
 Ca khoi luong va van toc dac trung cho
chuyén dong vé mat dong luc hoc
» Dong luong dac trung cho kha nang truyén
chuyén dong trong va cham
* Y nghia ctia xung luong: Tac dung clia luc
khong chi phu thudc vao cuong do, ma ca vao

thoi gian tac dung AK = MV — MV. = EAt

_ Z2mvcoso
At

O
-




5. Dinh luat bao toan dong luong cua hé chat
diém |
5.1. Dinh luat
He chat diem M,,M,, ...M_

co khoi luong m,, m,, ..., M_
Chiutéc dung lye — F,F, ... F,
C6 gia toc dy, 8y, ap

ma =F



d(zn:mivi)
Tt

n >
=F=0 =) m;V; =const

1
m,V, + m,V, +...+m_V_ = const

Tong dong luong hé co 1ap bao toan

> m;V, Khoi tam hé co 1ap hoic
V, =12 _ const  dung yén hoac chuyén

n R 2 A
Z m, dong thang déu



5.2. Bao toan dong luong theo phuong:

—_—

Chiéum,V, + m,V, +...+m_V_ = constlén truc x duoc:

myv, +m,v, +..+mV_ = const
Hinh chié€u ctia tong dong luong cua hé co
l1ap 1én mot phuong x duoc bao toan

5.3.Ung dung < Sidng giat

sungs MV Y mv = 0
Pan: m,v )
v MV
M

Sung giat vé phia sau



¢» Chuyén dong phan luc:

Tén Itra + thude: K, = MV
Thuoc phut: phut dM, vavantéc  u

Kthu()'cphutra =dM, (U +V) = -dM(U + V)
Tén Iwra sau khi phut dM thuoc:
K i = (M + dM)(V + dV)
K, = Kthu(“)'cphut ra Ktén lita K, = KI

-dM@u +v)+ (M +dM)(V + dV) =
Mdv = udM Mdv=-udM

VI
Cong thitc Xionkopxki: V = uln VO



Tai thoi diém t: He quy chi€u O
chuyén dong véi van tdc v cliing tén

lfl’a V% thu6C. / | , (M-dM)dV
Tén lua phut dM thuoc vo1 van toc u :

so vO1 O: O

-> K, sc= dM.u ‘{L ’L
Van toc tén lua tang 1én dv so v6i O i
> Ko 1i=(M-dM)dv ‘i «dM.u
So véi hé quy chiéu O: »
I<Tén 1u’a+Kthuoc 0
(M-dM)dv+dMu=0

Mdv=-udM Y :
Cong thic Xionkopxki: V= U In—=

(I
||\/
"
[
v
L

v-Van toc tén lua



5. Ung dung phuong trinh co ban cia co hoc

dé khao sit chuyén dong ctia cac vat

mi=f Fla tong hop luc tidc dung 1én chat
diém = Luc phat dong- Luc can

Vi du: Hé gobm m,, my, hé s6 ma sat k,
day khong gian, rong roc khong ma sat va khoi
luong

Luc phét dong: Py
Luc can P+f
Luc tong hop:Pg- P,-f

1 ‘ms
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(M, +Mg)a=mgg—m,g(sina + kcosa)
- Mgg—m_ug(sina + kcos a)
(Ma +Mg)

d

a>0 dung
a<0 gia thiét chiéu chuyén dong lai va tinh lai tir
dau



mg.a=Pg—1T,

_ i Pp
T =mag—ma Mgg — M g(sin o+ kcosa)
T, (Ma +Mg)

;év// a8 = 1= A 7,
f e T=T,=T,=maa+P +f

Mgg —M,g(Sino + kcosa)
(Ma +Mpg)

+M,g.Sina+ m,gkcosa

1+ (sina+ kcosa)

T =m,mgxQ.
ATl (My +Mg)




6. Momen dong luong
6.1. DBinh ngh’ia momen dong lu’()’ng cua chat

diém chuyén dong so vé6i 1 diém Tam dzen thudn
L

—

L =7 x K =T xmv
6.2.Dinh 1y vé€ momen dong 0O

luong dK _ d(mv)

_ _F

) glt _at ) )
d(rxmv)zﬂxvaﬁxd(mv):qxd(mv)
dt //dé ~ dt . dt

=0 Tx ((';:V)zfxrz —t:ﬁlo(rz)

i, (F)=7xF momencualuc F déivéi O



Hé qua: Dinh luat bao toan mémen dong luong

cua chat diém di

o (F)=0="-=0= L = const

> Chat diém chuyén dong trén mat phang co dinh
Trudng hop chuyén dong tron '

K0
O)Ak
L= Rxmv=mR°0 @
V
L=Ilw

mR? =1 momen qudn tinh cta chat diém
E — | doi vol O

Y (F) 0 d_L d(lco)_
F=FR+F dt  dt o (R

o\




