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. Pong hoc chat diém

Pong luc hoc chat diém
Chuyén dong quay ciia vat ran
Cong va nang lugng

Co hoc chat lvu



&4+ §1. Pong hoc chat diem

Dong hoc: Nghién civu cdc dic trung ciia chuyén déng va
nhirng chuyén dong khac nhau (Khong tinh dén luc tac dung).
I. Mt s6 khai niém

1. Chuyén dong co hoc va hé quy chiéu (HQC)

Chuyén dong co hoc: Su thay do1 vi tri cua vat nay doi
vo1 vat khac hoac su thay do1 vi tri gitra cac phan cua
mot vat do1 vo1 nhau.

HQC: Vit (hé vat) coi la dimg yén dung 1am moc dé
xac dinh v1 tri cua cac vat trong khong gian.
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;‘: §1. Dong hoc chat diém

2. Chat diém

+ Nhitng vat c¢6 khoi luvong nhung kich thudc khong dang
ke so vO1 nhirng khoang cach khao sat.




&4+ §1. Pong hoc chat diem

3. Vécto toa do va phuwong trinh chuyén dong (PTCD)
*Vecto toa do (1):

+ Biéu dién vécto toa do trong HE toa d§ Pécac 3 chiéu:
Z

r=xi+y.j+zk @

+Polon: [Fl= X2 +y?+22 (2 (K F
O

Véi §,j,k :3véctodonvihuéng !

theo 3 truc Ox, Oy, Oz.

X



&4+ §1. Pong hoc chat diem

‘;.
* 1956 %

* Phwong trinh chuyén dong (PTCD):

(x = f,(t)
Miy=1() 3 Hay Tr=r(t) (4)
2= 1,(1)

___________________________________________



&4 §1. DPong hoc chat diem

4. Quy dao chuyén ddng va Phwong trinh quy dao

* Quy dao chuyén dong: Puong cong ma chat diém vach
ra trong khong gian khi chuyén dong.

* Phwong trinh quy dao: Bicéu dién moi quan hé giita cac
toa do khong gian cua chat dieém.
Phuong trinh quy dao Parapol:

y=a.x?+b.x+c (a=0)



I1. Véan toc oA
1. Vin toc trung binh LN

+ Thoi diém 1,: Chat diém & vi tri M, T
+ Thoi diém 1,: Chat diém & vi tri N, T,

Sau At =t, —t,vécto toa do bién thién luong Ar =r, —r,



&4+ §1. Pong hoc chat diem

E——

Khi dé: Ty s6 i—: g0i 13 véc to van toc trung binh V,,

__Ar

V. =— (1
= AT (1)



&4 §1. DPong hoc chat diem

E——

Khi dé: Ty s6 i—: g0i 13 véc to van toc trung binh V,,

__Ar

vV, =— 1
=7 O

—

+Y nghia: V, cho ta biét phuong chiéu va mutc do
nhanh cham trung binh cua chuyén d0ng trong ca
khoang tho1 gian



&4 §1. DPong hoc chat diem

2. Van toc tire thoi

+ Xét khoang thoi gian vo cung nho: At —> 0

_Ar dr -
> lim—=—=v (2
At—)OAt dt

+ Pinh nghia: Vin toc chuyén dong cia chat diém la dai
lwong duwoc xac dinh bang dao ham cua vécto toa do
cua chat diéem theo thoi gian.

+ Don vi: met/giay (m/s) [Trong hé SI]



&4+ §1. Pong hoc chat diem

Veécto van toc ¢cO phuong tiép tuyén vor quy dao chuyén
dong va cO chiéu cung chiéu chuyén dong cua chat
diem.

+ Bieu dién vécto van toc:




&4+ §1. Pong hoc chat diem

3. Van toc trong hé toa d§ Pécac

T VA LA R TV ) itk P A TR
dt dt dt dt dt
TRV PRI SRV

+ D9 16n: M = \/VXZ +V,°+V,°

+ Don vi: met/giay (m/s)






I11. Gia toc
1. Gia toc trung binh

Xét chat diém M chuyén dong
trén quy dao cong

+Tai t, : Chatdiem ¢ vitri M,, V,

+Tai t,: Chatdi€em o vitri M,, V,




&4+ §1. Pong hoc chat diem
—

Khi do: Ty s6 At goi 1a véc to gia toc trung binh
Ay = Av @)
At

+Y nghia: Gia toc trung binh dic trung cho su bién
thién cua vec to van toc trong ca khoang thoi gian



& 42 §1. Dong hoc chat diem

2. Gia toc tire thoi
+ Xét khoang thot gian vo cung nho: At -0 khi do:

AV dv -
im—=—=a (2
At—>0At dt

+ Pinh nghia: Gia toc chuyén dong ciia chat diém la dai
lwong duoc xdc dinh bcing dao ham bdc nhdt cia vin
toc ciia chat diém hodc dao ham bdc hai cia vécto toa
do theo thoi gian.

+ Pon vi: mét /gidy binh phuong (m/s?) [Trong hé SI]



d re ~ = dVX re dVy - dv
=— (Vo I+Vv, - J+V,-K)= |+ —- J+—
dt dt dt dt
a=a.+a,.]+a,k

- d*x d’y d°z
al= [a2+3%2+3% = 2 2 (Y EN2
a=Ja; +a; +a; \/<dt) )+ (2)




i=3+a (3)

a. Gia toc tiép tuyén &,

+ Phuong: Trung véi tiép tuyén ctia quy dao CD

+ Chiéu: Cung chiéu chuyén dong khi chuyén dong 1a
nhanh dan va nguoc chiéu chuyén dong khi chuyén dong
1a chaAm dan.



~dv )
dt
+Y nghia: Gia toc tiép tuyén dic trung cho su thay doi vé
do 1on cua vécto van toc.



o & §1. DOng hoc chat diém

—

b. Gia toc phap tuyén d,

+ Phuong: Vudng goc véi tiép tuyén ctia quy dao chuyén
dong cua chat di€ém

+ Chiéu: Hudng vé phia 16m cta quy dao

¥
+ Do lon: a, = E (5)

+Y nghia: Gia toc phap tuyén dic trung cho su thay doi
ve phuong cua vécto van toc.



IV. Van toc goc va gia toc goc M,
1. Van toc goc

Sau At =t, —t,, ban kinh R quét dugc goc A@

Khi do: Ty s6: A0 duoc oo1 1a van tbc gOc trung binh:
At

AO

.. = —
th At

(1)



2 * 4 §1. Dong hoc chat diém

+ Xét khoang thoi gian vo cung nho: At -0 khi do:

A@ do —
lim =w (2)
At—0 At dt

+ Dinh nghia: Vdn toc goc cé gia tri bang dao ham bdc
nhdt cua goc quet theo thoi gian.

+ Pon vi: Trong hé SI: Radian/giay (rad/s)



o §1. Dong hoc chat diém

+ Chu ky: La thoi gian ma chat diém chuyén dong duoc 1

vong tron
T = 2r (S)
0,

+T§n‘ s0: dugc x4c dinh bang so chu ky trong 1 don vi
thot gian.

1 0,
f=—= Hz
T 272( )




o §1. Dong hoc chat diém

* Lién hé giira van toc dai va van toc goc

4SS _ do \Q
o _rpY

gt

—>V=R.w

+ Dang vec to: \7: z)xﬁ



o & §1. Dong hoc chat diém

2. Gia toc géc

+ Gia sir trong khoang thoi gian: At =t, —t, van toc goc
bi€n thiéu luong: Ap = w, —
) X Aa) o 1 . A y 1
— Ty s0: A duoc goi 1a gia toc goc trung binh S,
+ Xét khoang thoi gian At vo cung nho (At — 0 ). Khi do:
Ao do — d°6 (3)

lIm =
A0 At dt P dt?

+ DPon vi: Radian/giay? (rad/s?)



o §1. Dong hoc chat diém

* Lién hé giira gia toc goc va gia toc tiép tuyén
~dv d(wR) do
+ 1a co: o d

R=4R

—_

+ Dang vécto: atk = ,B x R




oy §1. Dong hoc chat diém

V. Mot s6 dang chuyén ddng co diic biét
1. Chuyén dong thang bién doi déu

dv
+ a:a‘t :E:COHSt Vtz—VSIZaS
+ vt:d—S:v0+a.t S:So+v0.t+£a.t2
dt 2

2. Chuyén dong tron bién doi déu
+ fB=const w=am,+ [l

+ o —w; =2p0 9:6’0+a)0.t+%,8.t2



Co so cla dong luc hoc
chat diem la 3 dinh luat
Newton.

Isaac Newton
(1643-1727)



o §2. Dong lue hoc chat diém

I. Cac dinh luat Newton
1. Pinh luat 1 — Dinh luat quan tinh

* I—)lnh luat 1: “ Mot chat diéem co lap durng yeén thi sé
tiép tuc dwng yén, néu dang chuyén dong sé chuyén
dong thang deu”.




2 ¢ §2. Dong lwe hoc chat diem

2. Pinh luat 2

* Khai niém lwc: La dai luong vat 1y dac trung cho tuong

tac gitra cac vat.

Két qua 1a lam cho vat bi bién dang hodc 1am cho vt thay

doi trang thai chuyén dong.

* Khoi lwong: Pic trung cho mitc quan tinh ctia chat
diém (vat).



a8 §2. Dong luc hoc chat diém

* Noi dung dinh luat II

QD

Trong h¢ SI: k = 1 nén:

o
I

3| M|

3 | |

)
—>F=ma (2)



o & §2. Dong luc hoc chat diem

3. Dinh luat III
Noi dung: * “ Khi chat diém 1 tac dung lén chat diém 2
mot luc F thi nguoc lai chat diém 2 sé tac dung 1én
chat diém 1 mot luc F,, cung phuong, nguoc chiéu va

29

co cung do 16n vo1 F,

1 Fy F 2
° SRS « °
F 1 2 F
®--------- ®
Biéu thire: — — -
F12 = _F21 — |:12 + F21 =0 4

—_—

F, va F, La2 luc truc dbi



Alr pushes

the bird up

/ Wing pushes the

air dovenwards




2 ¢ §2. Dong lwe hoc chat diem

I1. POng lwgng. Dinh luat bao toan dong lwgng

1. Khai niém dong luwong

* Khai niém: la dai luvong dugc xac dinh béng tich s6
gitta khoi luong va van toc chuyén dong cta chat diém.

—_— —

* Bieu thire: P=myv (2

*Y nghia:

+ Pong lugng 1a dic trung cho chuyén dong vé mat dong
luc hoc.

+ Pong luong 1a dic trung cho kha ning truyén chuyén
dong cua vat.



oo §2. Dong luc hoc chat diem

2. Dinh ly dong luwgong
a. Dinh ly 1
Theo Pinh luat II Newton:

= = - dv

F=ma a=—

dt
_)I—:»:m.dv:d(m.v):dP 2)

dt  dt dt

Phat biéu: Pao ham ciia véc to dong luwong cua chat
diem theo thoi gian bang tong hop cac luc tac dung lén
chat diem.



oo §2. Dong luc hoc chat diem

2. Dinh luat bao toan dong luwgng

Néu hé co 1ap gom c6 n chat diem. Moi
chat diém c6 dong luong lan luot la: R, R, R,

—>P +P,+--+P =const (7)

+ Phat biéu: T 5ng dong luwong cua mot hé chat diém cé
lap dwoc bao toan.



a5 §2. Dong luc hoc chat diem

Chuyén dong ciia tén lira

R



§4. Cong va nang luwong

I. Céng va cong suat

1. Cong

* Khai niém: Khi co6 luc tac dung 1én chat diém hay vat
lam cho chiing chuyén doi.

Ta no1 ré‘ing luc tac dung da thuc hién cong trong chuyén
doi ctia chat diém hay vat.




* Bieu thwre

+ Cong dA cua lyc F trong
chuyén doi ds duoc DN:

dA=F.ds = F.ds.cosa = F..ds



5 §4. Cong va ning lugng

Nhan xét: Cong viphandAlal s6 dai s6. Phu thude ¢
a < % :dA > 0: Luc F sinh cOng phat dong.
T

> dA=0: Lyc F khong sinh cong.

o =

a>%:dA<O: Luc F sinh cong am.



o g §4. Cong va nang lugng

* Cong téng cong do luc F thuc hién trén BC la:

A:jdA: j F.dS = j F.dS (2
BC BC BC

* Pon v1 cua coOng:
+ Jun (J); 1J=1IN.1m
+Trong k¥ thuat con dung don vi: kWh, 1kWh = 3600kJ



o g §4. Cong va nang lugng

2. Cong suat
* Y nghia: DPic trung cho sttc manh cua vat sinh cong
* Pinh nghia: Cong suat 1a cong sinh ra trong mot don vi
tho1 gian

_dA _ F.dS

=FV (4
Cdt o dt *)
* Pon vi clia cong suat:
+ Oat (W): IW=1J/1s
+ Ma luc (HP): IHP =746 W



on ) §4. Cong va nang lugng

I1. Nang lwgng. Dinh luat bdo toan nang lugng

1. Nang lwgng

* Khai niém:

+ Nang luong 1a dai lugong dac trung cho mirc 4 van
dong cua vat chat.

+ Nang luong cua mot vat 1a thude do kha nang sinh cong
cua vat (h¢).






a s §4. Cong va nang luwgng

2. Pinh luit bao toan va chuyén héa ning lwong

+ Xét qua trinh 1 hé bién doi tur trang thai 1 (W, ) sang
trang thai 2 (W, ).

Trong qua trinh nay h€ nhan cong A, tu bén ngoai.

A

ng



s * ) §4. Cong va nang luwgng

2. Pinh luit bio toan va chuyén héa ning luwong

+Quy uoc:
+
+

ng

H¢ nhan cong kh1 Ang >0
H¢ sinh cong khi1 Ang <0

Thuc nghiém ¢

nrng to:
AW =W,-W,=A, (1)



2/ §4. Cong va nang lwgng

Pinh luit bio toan va chuyén héa ning luwong

“Doi voi 1 hé ¢é ldp, nang lirong ciia hé dwoc bdo toan
hay nang luong khong tw nhién sinh ra, khong tu nhién
mat di ma chi chuyén tir dang nay sang dang khdc hay tie
hé nay sang hé khac”.

DPon vi nang lwong: Jun (J), Oat — gio (Wh), Kwh.



5 §4. Cong va nang lwgng

3. Dong nang

Pong ning cta 1 vat 1a phan NL (co ning) gan lién véi
chuyén dong cta vat va lién quan dén cong cta ngoai luc
tac dung.

—

. (2) V,

v, ds
Biéu thirc dong nﬁng 1)
Chat diém c6 khoi luong m 3
chuyén dong voi van toc v sé -
cO dOng nang la:
1 2
W, =—mv" (6)

2



¢ §4. Cong va niang lwong

5. Thé ning
Truwong lyc the

+Truong luc thé: La truong luc trong
do cong cua luc do trueong do tac
dung 1én 1 chat diém khdng phu
thudc vao dang dwong chuvén dong
ctia chat diém ma chi phu thudc vao
vi tri diém dau va diém cuoi




oM §4. Cong va niang lugng

*

Thé ning

Dinh nghia: Thé ning cia chat diém
trong truong luc thé 1a mot ham phu
thudc vao vi tri cta chat diém sao
cho d6 giam thé niang cta chat

diém trong 1 qua trinh bang

cong cua luc thé thuc hién

trong qua trinh do:

Avsn =W (M) =W, (N) ()



# §3. Chuyén dong quay cua vat ran

I. Vit ran va chuyén dong ctia vit ran

1. Vat ran

+ VAt ran 1a mot hé chat diém ma khoang cach gitra
cac chat diém cua hé luon luén khong doi.




# §3. Chuyén dong quay cua vat ran

2. Chuyén ddng ciia vat ran

Chuyén dong tinh tién

+Khi vat ran chuyén dong tinh tién, moi chat diém cua né
déu vach ra nhiing quy dao giong nhau

Tai moét tho1 diem ching ¢o cung vecto van toc va
vecto gia toc.

Vi viy: Ta chi can xét chuyén dong cua 1 chat diém bat
ky thudc vat ran ( vi cac chat di€ém khac cting chuyén
dong nhu the).



3. Chuyén dong quay ciia vt ran

——
- ‘ . '
) : ¢ ‘ ‘




# §3. Chuyén dong quay cua vat ran

Chuyén dong quay ciia vt rin
+ Xe¢t vat ran bat ky quay xung quanh truc co6 dinh.

Trong cungl khoang tho1 gian, ban kinh quy dao
cua cac chat diem déu quay duoc cung 1 goc.

Vi vay: Tai 1 tho1 diém cac chat diem thudc vat ran co

Cung 0, w, S

Nhuw vay: Trong chuyén ddng quay cta vat ran. Ta si

dung 0,w, lacac dai luong dac trung.






I1. Phwong trinh co ban ciia CP quay ciia vt rin
1. Momen luc

+ (Gia su dudn tac dung cua luc F bat ky.
Vat ran quay quanh truc c6 dinh A . A

+ Phan tich luc F thanh 3
thanh phan nhu hinh ve:

F=F+F +F (1




2% & §3. Chuyén dong quay cua vat ran

Nhan xeét:

+ R oco phuong song song vo1 truc quay
— chi lam vat ran CD doc truc quay. A £

— 1
+ F, ¢6 phuong phap tuyén voi '
quy dao va nam trong mat phang

quy dao — chi kéo vat ran doi .

N

— = .
-
~

xa truc quay. I T
+ F c6 phuong tiép tuyén voi

quy dao va nam trong mat phang
quy dao — lam vat ran quay quanh truc A.




# §3. Chuyén dong quay cua vat ran

Nhan xét

Dudi tac dung cta cung luc tiép tuyén F. nhung dat tai
cac diem khac nhau thudc vat ran thi s& gay ra tac dung
chuyén déng quay khac nhau.



2 ¢ §3. Chuyén dong quay cua vat ran

Y nghia ctia Momen lue B
Momen cua luc tiép tuyén F d61 vdi truc quay la dai
lwong vat 1y dac trung cho tac dung cua luc do1 vol

chuyén dong quay.

Dinh nghia: M=rxF ()

Trong do: I 14 véc to khoang cach tir truc quay t6i diém
dat cua luc.



—_—

Xac dinh vécto momen luc M

+ Goc dit tai tam quy dao chuyén dong quay.
+ Phuong nam trén truc quay.
+ Chi€u thuan chi€u quay tr ngon I' sang ngon

+Polon: M=r.F (3)

+ Dang vécto: M =rFxF (4)




+ Xét chat diém thir i, khoi luong m,
thudc vat ran va cach truc quay A
mot khoang r. .

+ Gia sir ¢6 luc tiép tuyén F, tac
dung 1én chat diém thu i va

thu duoc gia toc




# §3. Chuyén dong quay cua vat ran

+ Theo dinh luat II Newton:
Fi=m.a; (5

Nhan 2 vé cua (5) véi r. ta dugc:
IR =r.m.a,
Ma: d;; :,B-ri’Mi — ri'Fti
(M, goi 1a momen cta luc F,; v6i chat diém 1)

—> M. =m.r>.5 (6)

+ P01 vo1 ca vat ran gom n chat di€ém ta co:

iMi {imi-ﬁzj-ﬂ (7)



§ §3. Chuyén dong quay cua vat ran

+ M =>M, go1la momen tong hop cac ngoai luc tac dung
1én vat ran.

n , .
+1=> m.r’ goila momen quan tinh cia vat ran voi truc
=1

quay
—->M=1.5 (8

+ Do M™7 nén ta co thé viét dudi dang vécto:



# §3. Chuyén dong quay cua vat ran

Biéu thure (8), (9) 1a phuong trinh co ban cua chuyén
dong quay cua vat ran quanh mot truc co dinh.

+ Phat biéu: Trong chuyén déng quay ciia vit rdan quanh
mot truc. Gia toc goc ma vdt thu duoc ty lé thudn voi
momen tong hop cdc ngoai luc tdc dung 1én vit ran va ty
lé nghich voi momen quan tinh cua vat ran doi véi truc
quay.



# §3. Chuyén dong quay cua vat ran

3. Y nghia cua momen quan tinh

Tubiéuthic:  M=15-4-2"

Khi chiu tac dung cua cung M, I cang 16n E cang nho —
trang thai chuyén dong quay cang it thay dou.

Hay tinh bao toan trang thai chuyén dong quay cang 16n

—1 ddc trung cho quadn tinh trong chuyén déng quay ciia
vat ran quanh truc co dinh.



§3. Chuyén dong quay ciia vat rin

Momen quan tinh ciia mdt sé vat ran
+ Momen quan tinh cua thanh c6 truc di qua dau thanh

1 iy
I — ml 2
/4 y 3 ) \ ,( O ll
+ Momen quan tinh cua hinh xuyén -
| = 2 m(R12 + Rzz) - W .

+ Momen quan tinh cua hinh tru dac

IzlmR2
2

+ Momen quan tinh cua hinh tru
rong I = mR?
+ Momen quan tinh cua qua cau dac
2

| = =mR?
5




# §3. Chuyén dong quay cua vat ran

II1. Pinh luat bao toan momen dong luong
1. Momen dong lwong (L)

Y nghia: Dic trung cho trang thai chuyén dong vé mit
dong luc hoc cua vat ran quay xung quanh mot truc.

Dinh nghia: Momen dong lugng cua vat ran voi truc
quay la da1 lugng co tr1 s6 bang tich cua van toc goc vol
momen quan tinh cua vat ran dé1 vo1 truc quay.

—_—

L=lo



o & §3. Chuyén dong quay cua vat ran

2. Dinh luat bao toan momen dong lwong

. — - — do d(lwe) dL . dL
LTy M=1BoM=1.92_ _OL v w2k o
Tu p= at  at at Y i @

+ Khi momen tong hop cac ngoai luc tac dung 1én vat ran
bang khong thi:
— dL

M=—=0-L=const (3)
dt

Phat bicu:
“ Neu momen tong hop cac ngoai luc tac dung len vat
ran bang khong thi momen dong luwong dwoc bao toan”.






§3. Chuyén dong quay ciia vat rin

IV. Su ly tam va wng dung
1. Lyc quan tinh ly tam
+ Xét chat diém M c6 khoi luong m nam trong hé chat
diém chuyén dong tron voi van toc goc (@) — M thu duoc
gia toc huéng tdm a_=w’R
+ Chat giém M s€ chiu lyc quan tinh ly tdm: F, =-ma,
Dac diém
+ Cung phuong, nguoc chiéu voi luc hudng tam
+ Lyuc nay lam chat diém CP ra xa tdm ctia quy dao
+Po 16n: F =m.o’R
2. ﬁng dung
+ May ly tdm dé tach cac thanh phan c6 khoi luong khac
nhau trong 1 dung dich, bd diéu toc ly tdm giit cho van
tbc dong co on dinh. .. Vit kho, 1am kho san phém. .



