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§1. Cac dinh luat Newton

§2. Cac dinh ly dong lwong. Pinh luat
bao toan dong lwong.

§3. Nguyén 1y twong doi Gallileo



Dong luc hoc: Nghién cuu
moi quan hé gira chuyén
dong vol twong tac giira
cac vdt (C6 tinh den luc tdc
dung).

Co so cua dong luc hoc
chat diem la ba dinh luat
Newton.

Isaac Newton
(1643-1727)



§1. Cac dinh luat Newton

1. Pinh luat 1 — Pinh luat quan tinh

Chat diém co 1ap: (v=const) la chat diém hoan toan
khong chiu tac dung cua cac chat diém khac va nguoc
lal.

Phat bié¢u dinh luat 1
“ Mot chat diem cO lap dung yén thi sé tiép tuc dirng yén,
néu dang chuyén dong sé chuyén dong thang deu’.



§1. Cac dinh luat Newton

Nhan xét

Van toc cta chat diém khéng thay doi — trang thai
chuyén dong duoc bao toan. Ma quan tinh dac trung cho
tinh bao toan trang thai chuyén dong.

— Dinh luat 1 gol 1a dinh luat quan tinh.

Tinh quan tinh = “tinh 1”

Hé quy chiéu quan tinh: Hé quy chiéu trong dé cdc
dinh ludt ciia Newton dwoc nghiém dung (hé quy chiéu
ma trong dé chuyén dong ciia vit tw do 1a chuyén dong
thang déu).
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§1. Cac dinh luat Newton

2. Pinh luat 2

Khai niém lwc: Dal luong vat ly dac trung cho tuong tac
gitra cac vat — lam cho vat bi bién dang hoac lam cho vat
thay doi trang thai chuyén dong.

Luc la dal lwong vécto co:
+ Phuong, chiéu la phuong, chiéu t4c dung luc
+ Goc la diem dat cua luc
+ Do lon la cwond do cua [uc

Khoi lwong: Ddc tring cho mirc quan tinh cua chat diém
(vat).



§1. Cac dinh luat Newton

Khoi lugng

e LA thudc do vé sd luong vat chat chira trong vat thé.

* La mot dai luong vat ly dac trung cho mirc quan tinh
ctia vat d6. Vat c6 khoi lugng 1én ¢6 stre i 16n hon va
can luc 16n hon dé lam thay doi chuyén dong cua né
va nguoc lai.

* Dic trung cho mic d6 vat d6 hap dan cac vat thé
khac, theo dinh luat van vat hap dan Newton. Vit c6
khoi lugng 16n ¢6 tao ra xung quanh truong hap dan
16n.
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§1. Cac dinh luat Newton

Phat biéu dinh luat 2

“ Trong mot hé quy chiéu quan tinh, vécto gia toc ma mot
chat diem chuyén dong thu dwoc ty 1é thudn voi luc tac
dung va ty lé nghich voi khoi lvong ciia n0”.

—>F=md (2
m

Trong hé SI: k=1nén: a

Pon vi do: a — m/s?; m— kg; F — Newton (N).
Newton /a Iuc gay ra cho chat diém cé khoi lwong 1 kg
gia toc la 1m/s?.
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§1. Cac dinh luat Newton

Nhan xét

+ Duéi tac dung cua cung mdt luc, chat diém nao cé khoi
lurong cang 16n thi gia toc thu dugc cang nho

— Trang thai chuyén dong cang it thay d6i — Quan tinh
cang 16n va nguoc lal.

+ Truong hop tong quat; Néu chat diém chiu tac dung cua
nhiéu luc khi do F 1a tong hop cua tat ca cac luc tac dung
lén chat diém

F=F+F+-+F =>F=ma (3
1=1



§1. Cac dinh luat Newton

3. Luc tiép tuyén va luc phap tuyén

» P6i vGi mot vat chuyén dong trén mot quy dao
cong, gia toc cua vat cOo thé phéan tich thanh hai
thanh phan: Gia toc tiép tuyén va gia toc phap tuyen.

G=d, +d
= Mot cach tuong tu, luc tdc dung lén vat cling O thé

phan tich thanh hai thanh phan: luc tiép tuyén va luc
phap tuyén.



§1. Cac dinh luat Newton

Luc tiép tuyén
= Phuong va chiéu trung véi phwong va chiéu caa

vécto gia toc tiép tuyeén.

do
dt

* Y nghia: “Luc tiép tuyén chinh la nguyén nhan
lam thay d6i d0 16n cta van toc ctia vat nhung
khong lam thay doi phwong ctia van toc”.
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§1. Cac dinh luat Newton

Luc phap tuyén

= Phuwong vuong goc voi phwong cua véc to van
toc, c6 chiéu hudng vé mat I6m cua quy dao.
Fn

= PO 16n: =|ma

* Y nghia: “Lic phap tuyén ddéng vai tro luc
huwéong tam va la nguyén nhan lam thay doi
phuong chuyén dong ctia vat”.
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§1. Cac dinh luat Newton

4. Pinh luat 3
NoI dung

—

“Khi chat diém mot tac dung 1én chat diém hai mot luc F,,
thi nguoc lai chat diém hai sé tac dung 18n chat diém mot
mot lyc FZlcung phwong, nguoc chiéu va co clng dg lon”

Biéu thirc: IElZ — _Ile — IElZ + |E21 =0 (4)
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§1. Cac dinh luat Newton

Nhan xét

+ F, va F, 1acap luyc va phan lyc.

Luc va phan luc lubn xuat hién hoac mat di dong thoi.
Day 1a cap luc truc dol

+ Hai luc nay khong triét tiéu 1an nhau vi chung dugc dat
vao hal chat diém khac nhau.

A
: f\)

<
ITTTT T
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§2. bDong luwong

1. Khal niém dong lwong
Khai niém: LA dai lwong dwoc xac dinh bang tich so
gitra khoi lwong va van toc chuyén dong cua chat diem.

Biéu thac: P=mvV (1)

Y nghia

+ Dong lwong la dai lwong dac trung cho trang thai
chuyén dong vé mat dong luc hoc.

+ Pong lwong la dai luong Dy = m,b,
dac trung cho kha nang ©—>---@----- LK
truyén chuyén dong cia ©'” 2 B =mg,
chat diém.
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§2. bDong luwong

2. Pinh ly dong lwong

Pinh 1y 1
Theo Dinh luat 2 Newton:
— _ o av
F=ma, d=—
dt
—>E=mdv _d(mv) dP 2)
dt dt dt
Phat biéu

Pao ham cua vécto dong lwong cua chat diém theo thoi
gian bang tong hop cac ngoai luc tac dung lén chat diem

trong thoi glan do.
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§2. bDong luwong

Dinh ly 2 ﬁ
dP

Tu dinh 1y 1: E:E dP = F dt

Lay tich phan hai vé ctia biéu thtrc trén trong khoang thoi
gian tu t, —t, ung vo1 su bién thién cua vécto dong lugng
cua chat diém tu 5 - p,

szdE:tjEdt H§—§=det *Aﬁztjﬁdt ©)
R b : tl

Néu ngoai luc F khong thay doi theo thoi gian:
S AP =FAt (4)
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§2. bDong luwong

Goi [Fdt hay FAt 1axung lugng cta lyc trong khoang
b
thol glan At

Phat biéu dinh 1y 2

Pé bién thién dong lwong cua mot chat diém trong
khodng thoi gian nao dé bang xung lwong cua lrc tac
dung |én chdt diém trong khodng thoi gian do.

Y nghia xung lweng: Dic trung cho kha ning lam thay
doi dong lugng cua chat diém chiu tac dung cua luc F
trong khoang At
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§2. bDong luwong

3. Dinh luat bao tean dong luwong

Heé c0 1ap: Hé chat diém ma cdc chat diém trong hé chi
twong tac vol nhau ma khong tfuong tac vol bén ngoal.

+ Xét hé ¢ 1ap gom hai chat diém mot va hai. Luc tuong

tac gitra chung lan luot 1a 7, va F,

—_ —_

+ Theo dinh luat ba Newton: F,+F,, =0 (5)

+ Theo dinh Iy 1 dong lwong ta co:

- dP,. - dP
F,=—2%; F,=—
12 dt 21 dt
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§2. bDong luwong

|
Q.
~
!
+
o
~—

+dP2:O hay =0

Thay vao ta duoc:
dt dt dt

— P, +P, =const (6)

Tong quat: Néu hé co 1ap gom co n chat diém. Moi chat
diém c6 dong luong lan luot la: P.P,,...,P.

—>P +P,+---+P =const (7)
Phat biéu
Tong dong luwong cua mot hé chat diem c0 lap dwoc bao

toan.
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§2. bDong luwong

Nhan xét

+ Néu hé khong c6 1ap nhung tong cac luc tac dung lén
hé bang khong (Z F= O) thi tong dong lwong van dugc
bao toan.

+ Néu Cac ngoal luc co cung pthO’ng X nao do thi hinh
chiéu cia tong dong luong xudng mot truc vudbng goc
véi truc X cling duoc bao toan (Pinh ludt bao toan dong
lwong theo phuong)
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§2. bDong luwong

BEFORE

m=80 k!]
v=0 m/s
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§2. bDong luwong

Ung dung dinh luit bao tean déng lwong
Sung giat khi ban

+ Goi khoi lugng va van toc cia sung 1a: M;V
+ Goi khoi lugng va van toc cua dan la: m:v

+ Pong lugng ban dau cua hé gom: Sung + dan 1a:
P=0
+ Pong luong cua hé Sung + dan sau khi ban:
52 =MV +my
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§2. bDong luwong

Do khoang thoi gian dan nd va chuyén dong I3 rat nhé

nén theo dinh

Ap dung din

1

y 2 dong luong thi AP la nho. Do do:

luat bao toan dong luong:

m

ﬁz@—)MV+m\7:O —>\7:—M\7 (8)

Dau (-) chtng to sung sé bi giat vé phia sau khi dan
duoc ban veé phia truoc.

23



§2. bDong luwong




§2. bDong luwong

Dong lugng cua tén lua 7
O thoi diém t:  p, =mv
O thoi diém t + dt: p, =(m —dm )v +dv)
Pong lugng cua luong khi dét: p, =dm (v —u)
Bao toan dOng luong
Po=p;+p, hay mv=(m-dm)(v+dv)+dm(v-u)
Vi dm va dv déu la nhimg sy bién thién rat nho
nén ta bé qua s6 hang vi phan bac hai dmdv G

X=M—vx + mdv —d}ﬁv +vx —udm

mdv =udm
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§2. bDong luwong

Phuong trinh nay goi la phuong trinh vi phan mo ta
chuyén dong cuia tén Iira. V¢ phai cia phuong trinh mo ta
mdt dang luc goi la lwe day T

mdv =udm :>md—V: £l

u —
dt dt

Luc day ti 1é thuan vdi van toc day khi dot ra bén ngoai va
ti 1€ v&i toc do dot chay nhién liéu.

dt
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§2. bDong luwong

Cong thirc Tsiolkovsky

mdv=udm=>dv=ud—m

m
:]dv=u}dm — p-v, =ulnTe
m 0 m

Gia thiét tén Itra dugc phdng Ién khdng van toc (v, = 0)

m, cong thire
m Tsiolkovsky, 1897

27



§2. bDong luwong

Néu tén lira chiu anh hudéng cua luc hap dan Trai dat:
dm Luwc hap dan
Fp =T —mg =u W ctia Trai dat

Do d6 phuong trinh vi phan mo ta chuyén dong ctia tén

Itra c0 dang

m@=ud—m—mg = dv=ud—m—gdt
dt dt m

j'dv=uff'd?m—j'gdt => v=v0+uln%—gt
Uy my 0
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1. Nguyén 1y twong doi

* Moi hé quy chiéu chuyén déng thang
déu S0 voi hé quy chiéu quan tinh ciing
la ~¢ quy chieu quan tinh.

* CAac hién tuong, cac qua trinh co hoc
déeu xdy ra giong nhau trong cac #¢é quy
chiéeu quan tinh khac nhau.

* Khong mot hién twong co hoc nao xay
ra trong 4é quy chiéu quén tinh cho phép
ta nhdn bién ta dang & trong hé dirng yén
hay hé chuyén déng thang déu.

Galileo Galille
(1564-1642)
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§3. Nguyén ly twong doi Gallileo

2. Phép bién doi Gallileo vé toa dd va thoi gian

Xét hai hé quy chiéu quan tinh: Hé ooy
Oxyz dung yen, hé¢ O’x’y’z’ X M
chuyén dong thang déu doc theo X

truc OX vai van toc khong doi V, | .
(0x=0'x>: Oy/O’y’; 0z/0°z). > ~° K

Z Z
Xét diém M bat ky. Thoi gian va toa d6 ctia M trong 2 hé
Oxyz va O’x’y’z’ la:
Oxyz L XY, Z
O?X9y929 : t,, X,, y9, Z)
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§3. Nguyén ly twong doi Gallileo

Nhan xét: Theo quan diém cua co hoc co dién

Thoi gian cO tinh fuyér doi khdong phu thude vao hé quy
chiéu (Thoi gian chi boi cac dong ho trong hai hé O va O’
|a nhu nhau:

Toa d6 khéng gian c6 tinh chat twong doi va phu thudc
vao hé quy chiéu.

X=x+00y=VY;z=2 (2
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§3. Nguyén ly twong doi Gallileo

Phép bién doi cho phép chuyén toa do khdng gian va thoi
gian tir hé O’ sang hé O va nguoc lal.

\

(X=X"+V. 1’

y=y'
Z2=27"
t=t’

(3)

—> 3

(

\

X—=V. 1

(4)

-V,
y'=y
2'=1
t =t
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§3. Nguyén ly twong doi Gallileo

CoOng thirc cdng van toc
Tu biéu thic: X = X'+V t'
Lay dao ham hai vé theo thoi gian t;

%zd—xw

dt dt

Suyra: v, =v' +V, (4) (Cong thic cdng van toc).
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§3. Nguyén ly twong doi Gallileo

3. HQC khong quan tinh — Luc quan tinh
Gia str hé¢ O’ chuyén dong co gia toc A so vai hé O — Hé
O’ 1a h¢ quy chiéu khong quan tinh:
< _dv,
dt
Lay dao ham hai vé (4) theo thoi gian ta dugc:

dv _dv' dv,

dt dt dt
Nhan xét: Khi #é O’ la khdng quan tinh thi gia toc cua
chat diem M trong hé do sé khac vol gia toc cua no trong
hé quan tinh O mot lwong la A.

sa=a'+A (5
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§3. Nguyén ly twong doi Gallileo

LuC quan tinh
+Tehéthic a=a'+A —>ma=ma'+mA
+Vaytacé: ma'=ma+(—mA) (6)

+Vi hé O 1a HQC quan tinh nén dinh luat Newton duoc
thoa man.

. (6)

—_—

Vé6i F,=-mA goila lyc quan tinh.
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§3. Nguyén ly twong doi Gallileo

Nhan xét

+ Khi chat diém chuyén déng trong hé quy chiéu khong
quan tinh no con chju thém /ic quan tinh.

+ Lywc quan tinh chi 1 luc do. Ta chi nhdn biét dwoc khi
ta o trong /¢ quy chiéu khong quan tinh.

+ Lyc quan tinh lun ludn cing phwong va ngwoc chiéu
voi gia toc A cua hé quy chieu khong quan tinh.
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