Chuong 2.
DoOng luc hoc chat di€ém




2.1. Cac dinh luat Newton




‘ 1. Pinh luat Niuton thi nhat




1. Pinh luat Niuton thir nhat

a. Phat biéu: “Mot \{at cd 1ap néu Eiang ding yén thi
S€ dl’l:ng yeén m?i, né‘u dang chuyén ddng thi do la
chuyén dong thang déu.”
b. Hé qui chiéu quan tinh:
Dinh nghia: H¢ quy chiéu quan tinh Ia hé quy
chi€u trong khong xuat hién luc quan tinh.
Vi du: Hé quy chiéu gan véi Trai Pat.



1. Pinh luat Niuton thir nhat




1. Pinh luat Niuton thi nhat




2. Dinh luat Niuton thir hai

a. Lwe va twong tac
DPinh nghia: Luc la dai lugng dac tru’ng cho twong tac gitra hai vat
hoac gitra vat va mo1 truong, 1a nguyén nhan lam thay doéi trang thai

chuyén dong cua vat (tirc 1a lam vat c6 gia téc) hodc 1am vat bién
dang.

Nguyén ly chong chat luc: Tac dung cua nhleu luc 1én mot diém
trén vat giong nhu tac dung ctia mot luc bang tong cac véc to luc tac
dung (con goi 1a hop luc).

Pon vi: N

Trong hé quy chiéu quan tinh: G ~ F

b. Khoi lwgng va lue

Khi F = const —»a~ -
Don vi: kg m



2. Dinh luat Niuton thir hai

c. Dinh luat Niuton thwr hai
Phat biéu: “Trong hé quy chiéu quan tinh, véc to
gia toc clia chat diém ty 1& va cung hudng véi luc
tac dung 1én chat diém va ty 1& nghich véi khoi
lwong cua chat diém do.”
Biéu thuc: 7




2. Dinh luat Niuton thwr hai




2. Dinh luat Niuton thir hai

d. Cac hé qua cua dinh luat Niuton thwr hai

Phuong trinh co ban cua dong luc hoc chat diém:

B!

n
m.d = — F,

1

Néu F:Zﬁl:o—)ﬁZO
1

—

Trong luc: P=mg



3. Dinh luat Niuton thir ba

Phét biéu:

Khi vat A tic dung lén vat B mot lyc £, thi vat B cling
tac dung lén vat A mot luc £s cung phuong, nguoc chiéu
vacung do lIon voi 7, .

Biéu thuc: e
F, B —F AB
H¢ qua cua dinh luat Niuton thir ba:

fi+fotetf,=f=0
i=1

“Tong cac nd1 luc twong tac trong mot he vat trict ticu.”



3. Dinh luat Niuton thir ba




Bai tap ap dung

Bai tap 1. Mot vat cd khodi lwong 2kg chuyén dong
thang nhanh dan déu tr trang thai nghi. Vat dé di
dwoc 200cm trong thoi gian 2s. DO I&n hop lwc tac
dung vao no la

A. 4N B. 1N C. 2N D. 100N.
Hw&ng dan:
at’ 2s 2.2
SZ—:>a=—2:—2:1m/52
2 { 2

F=ma=2.1=2N



Bai tap ap dung

Bai tap 2. Mot xe hoi chay trén dwdng cao toc véi van
tdc co6 do 1&n la 15m/S.,Ll_J’C ham co dé I&n 3000N lam
xe dirng trong 10s. Khdi lwgng cua xe la

A. 1500 kg B. 2000kg C. 2500kg D. 3000kg.

Huwdng dan:

v=v,+at=>a= v—tvo = 01_015 =-1,5m/s’
m =L 2 =000 = 2000 kg

a —1,5



2.2. Mot s6 loai luc co hoc




1. Luc ma sat

a. Luc ma sat nghi: xuat hiecn _
FI'EISI]

e

Fi

kh1 mot vat co xu huoéng truot  ~——=
trén bé mat vat khac.

o

Nguogc chiéu vol xu huong chuyén dong.

Can bang voi thanh phan tiép tuyén cia ngoai

luc va co gia tr1 g161 han.



b. Lwc ma sat trivot: Xuat hién khi vat
trwot trén mat vat khac.

- Nguwoc chiéu chuyén dong.
- Ti 1& v&i phan lwc phap tuyén : f__ = k.N
k: hé s6 ma sat trvot, k<1.

R=N+f Sus s &




c. Lwc ma sat lan: Xuat hién khi vat 1an trén
mat vat khac.
Ngwoc chiéu chuyén déng.
> 1 7 n > ’ y4 N
- f = y—
Tilé VO”I phan lwrc phap tuyén: f..=«-
u: hé s6 ma sat lan, r: ban kinh cua vat lan.
d. Lwc ma sat nhot: 1a lwe ma sat xuat hién &
mat tiép xuc gitra hai Iop chat lwu chuyen dong
doi voi nhau.




2. Luc cang

Lwe cang day tai mot diém la lwe twong tac
gilra hai nhanh day & hai bén diém doé.

o
~

~l|
!



2.3. Cac dinh 1y vé dong
lwvong va xung luong.




1. Pinh 1y thir nhat

Bidu thirc: dK —
X _F
dt

Phat biéu: Dao ham theo thdi gian cla véc to
dong lurong cua chat diém co gié l‘l:_i bang tong hop
cac ngoal luc tac dung len chat diém do.




2. Dinh ly thir hai

Biéu thirc:

AK =K, - K, dez

Phat biéu: P9 bién thién vec to dong luong
ctia chat diém chuyén dong c6 gia tri bang véc to
xung luong cia luc tac dung 1én chat diém trong
cung khoang tho1 gian tuong tng.

Trwong hop déc biét: . F = const

AK = F.At hay AA—IszV




Y nghia ciia dong lirong va xung lwvong

+Y nghia cta déng luong:

Pong lwong dac trwng cho chuyén ddng vé mat
dong Iwc hoc.

Poéng lwong ddc tring cho kha ndng truyén
chuyén déng trong va cham.

+Y nghia cta xung luong: Xung lwong cda luc
trong khodng thoi gian At ddc trung cho két qua
tac dung cua lurc trong khoang thoi gian do



2.4. DINH LUAT
BAO TOAN DPONG LUONG




1. Dinh luat bao toan dong luwgng

a. Hé chat diém c6 1ap

/ Hé gdm hai chét diém co lap: T TS
Suyra 4K 4K G T =T g
s d(ZJrE) _ d?ﬁdf; -0 => K, +K, =const
dt dt dt

~ Truong hop hé gom n chat diém thi:

f:ZZ:[EﬁKﬁ...H@ = const

i=1

-Phat biéu: “Téng dong luong cua mot hé chat diém co l1ap duoc bao toan.”




1. Dinh luat bao toan dong luwgng
b. H¢ khong co lap

- Néu hé khéng c6 1ap nhung tong cac ngoai luc tac dung 18n hé vat triét

ticu ZF 0 thi tong dong luong cua hé chat diém khong c6 1ap ciing

du’orc bao toan:

ZKI. = K1 +K2 +....+Kn = const

- Néu hinh chiéu trén phuong x nao d6 cua tong cac ngoai luc tac dung
[én hé vat bi triét tieu O2_Fx = F. =0 thi hinh chiéu trén phuong x cia

i=1
tong dong luong cia hé vat khong ¢ 1ap ciing duge bao toan:

ZKZ.X =K, +K, +...+K =const



2. Ung dung dinh luit bao toan dong luong




2. Ung dung dinh luit bao toan dong lwong

a. Giai thich hién twong siing giat khi ban
H¢ vat: sung (M) + dan (m):

i=1 i=1 ' truockhiban

saukhiban

MYV +my =0

<l

e
M



2. Ung dung dinh luit bao toan dong lwong

b. Nguyén tic ciia chuyén dong phan lwe

- Nguyén tac: “Muér} cho mot phén cua hé vat chuyén dong theo mot
hudng nao d6 thi phan con lai cua hé vat phai chuyén dong nguoc voi
hudng nay™.

- Xét chuyén dong phan luc cia mot tén ltra bay theo phuwong ngang:

adv=—u.——
M



2. Ung dung dinh luit bao toan dong luong




2. Ung dung dinh luit bao toan dong lwong




Bai tap

Bai tap 1. Mot }(héu phéo c6 khéi luong ,SOO‘kg ban theo phuong ngang.
Vién dan cp khQi lwong 5 kg va co Vém’ toc dau nong 1a 400 m/s. Hay xac
dinh van toc khau phao ngay sau khi ban.
Huéng dan:

Ap dung dinh luat bao toan dong luong: Af I7 + m; =0

Chon truc Ox theo chiéu chuyén dong cua vién dan.

MV +mv=0

oy my 5.400 dm /s
M 500




Bai tap

Bai tap 2. Vién bi A ¢6 khoi lugng 300g chuyén dong trén mit phang
ngang v4i van téc 5 m/s dén va cham vao vién bi B ¢ khéi luong 100g
dang chuyén dong v&i van toc 2 m/s cung chiéu véi vién bi A. Cho biét va
cham cua hai vién bi 1a va cham mém va cac vecto vén toc cing phuong,
ma sat khong dang ké. Van tdc cta hai vién bi sau va cham 1a

A. 3,25 m/s B. 2,5 m/s. C. 4,25 m/s. D. 8,5 m/s.
Huéng dan: . . .

Dong luong bao toan:  (m, +m, )V =m, v, + m, v,

Chiéu Ién phuong chuyén dong cua hai vién bi ta co:

(m +m,)V=myv, +m,v,

myv, +m,v
L1 22 _425m/s

m1+m2



2.5. Truong hap dan




1. Pinh ludt Niuton vé lwc hap dan vii tru

Hai chéat diém khoi lvong m va m’ dat cach nhau mot
khodng r sé hut nhau bang nhirng luc cé phuong la duong
thang nbi hai chat diém doé va nguwoc chiéu nhau, cé dd Ién ty
Ié thudn v&i tich khoi ltong cua hai chat diém va ty Ié nghich
véi binh phuong khodng céch gitra hai chat diém.

F=r=c¢2"

2
r

G=6,67.10""" N.m?/kg? ~(1/15) 10-° N.m?/kg?

'Céng thirc trén chi p dung trong trirong hop chat diém. Mudn tim luc
hap dan vii tru gitra cac véat co kich thudc I6n, ta phai ding phwong phap
tich phan.

* Cong thirc trén ciing ap dung doi trong truong hop hai qué cau dong
chat, khi do khoang cach r la khoang cach giira tdm cua hai qua cau do.




2. Triworng hap dan.
La méi truong vat chat dac biét ton tai xung quanh vat
co khoi luvong.

Trwong lwe hap dan déng vai tro truyén lwc hap dan ti
vat nay dén vat khac.



3. Ung dung dinh luat vé lwc hap dan v tru.

Sw thay doi cta gia toc trong truong theo

do cao B M
> A gO o G 2
& mat dat: R
& dé cao h: B M
g T G )
(R + 1)

Ta chi xét & d6 cao h<<R do dé (h/R)<<1,

va ta co thé viét gan dung: ( hj
g = go 1—2E



Tinh khoi luong cla céc thién thé
-Tinh khoi lwong trai dat:

2 6 2
1= &R 1y = 98:6,37.10°)2

2
667100 o107ke

- Tinh khoi lwong mat trovi:

p o~ . M.M'
Lwc hap dan gitra mat trdi va Trai dat: - £ =95
Lwc hap dan doéng vai tro lwc hwéng tam:  F=Y %
] R 2R’
Coi Trai dat chuyén dong tron quanh Mat Troi: V=7

A | M': 472_2 .R|3
Vaytaco: TG




= Tinh cac van toc v tru:

vvvvvvvv

.

AN

7




2.6. Phép bién doi Galileo




1. Phép bién d6i Galilée:

y y’ M —> —> —>
OM=00+0'M
N > > >
r n r=00%+r'
o) 0 : :
X (x’
| X =X+ Vt
Z
y=y'
<
7z=27'
t=t'
_




Hé qua:

Khodng thdi gian dién bién ciia mot qua trinh
cé tinh chat tuyét doi, khéng phu thudc hé
quy chiéu.

Khoang cach gitra hai diém trong khéng gian
cé tinh chat tuyét doi, khéng phu thudc hé
quy chiéu.



2. Nguyén 1y twong doi Galiléo

Cac hién tuong vé, cac qua trinh co hoc
trong cac he quy chiéu quan tinh khac nhau
déu xay ra gibng nhau.



2.7. Hé quy chiéu khong
quan tinh va luc quan tinh.




1. Hé quy chiéu khong quan tinh

“La hé quy chiéu chuyén déng co gia toc
doi voi hé quy chiéu quan tinh.



2. Luc quan tinh

Céng thirc van toc, gia toc:

- - - o> >
a'=a—A=>ma'=F+Fg

%

— th =—-mA




3. Luc quan tinh ly tam

thlt — —WIAht

- Chi xuat hién trong hé quy chiéu chuyén
dong quay so v¢&i hé quy chieu quan tinh.

- PhU’O’ng, chiéu: ‘thlt T\L th‘

- DO I&n: qilt







