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§1. Khoi tam

Pinh nghia: Cho mo{t hé chat diém My, M,, ... M, “Khbi
tam” dugc dinh nghia la mot diém G va thoa méan dieu
kién sau:
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§1. Khoi tam

Toa d0 ciia khoi tam
= Poi v6i khoi tdm ctia mot hé, ta co:
7. =0G=0M,+MG

= Nhan hai vé véi m; lay tong cho tat ca cac chat diem
caa hé tr1 =1to1n
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§1. Khoi tam

Poi véi vat rin (Hé chat diém phan bo lién tuc)

A2z

Goi dm la khoi luong cua yéu to thé

tich dV nam tai vi tri Xac dinh boi 7

Taco: dm= p(r)dV

p(7) : Mat do khdi lvong phu thude 0 :
vao toa do r "

Vi tri ctia khoi thm duoc xac dinh nhu sau:
N 1 ¢ .
I, = —jrdm = —jrp(r)dV

1y iy




§1. Khoi tam

Chuyén dong cia khéi tam

n

L oM. & di I

7 =l =l _ =l P

G dt n n n o o
Z m, Z m, Z m, Z m, Z m,
i=1 i=1 i=1 i=1 i=1

n
—> Vszl. =p
i=1

Nhu vay: “Téng dong luong cua hé chat diém béng dong
lwong ctia mot chat diém dit tai khoi tdm cua hé, c6 khoi
lwong bang tong khoi luong ctia hé va c6 van toc bang van
tbc khoi tm cua hé”. 5



§1. Khoi tam

Phwong trinh chuyén dong ciia khoi tam

Gia thiét moi chat diem M, M., ..., M, chiju tac dung cta
mot ngoai luc Fy, F,, ..., F, va chuyén dong vdi gia toc
twong ung a,, a,, ..., &, thoa man cac phuong trinh:

Fi=ma; F,=m,a,; ---; F,=ma,

Lay dao ham van toc khoi tam cua hé:



=1 __1=1 1=l I
G n o n o n o
Wodrsm | Sm Ym Ym
\ =l i=1 i=1

[ZH: m, j dg = Zn: F;
i=1 i=1

“Khoi tdm cua hé chuyén dong nhu mot chat diém c6 khoi
luong bang tong khoi lwong ctia hé va chiu tac dung cua
mot luc bang tong ngoai luc tac dung Ién hé”.




|. VAt ran va chuyén dgng ciia vat ran

1. Vat ran

Vat ran la mot hé chat diém ma khoang cach gitta cac
chat diém thudc vat ran ludn ludn khdng doi.




§2. Chuyén dong cia vat ran

2. Chuyén dong ciia vat rian
Chuyén dong tinh tién

Khi vat ran chuyén dong tinh tién,
moi chat diém ctia nd déu vach ]
ra nhitng qu§ dao giong nhau va -
doan noi hai diém bat ky cta vat
ludn // véi chinh né.

—Tai mot thoi diém cac chat diém co clng vécto van toc
va vécto gia toc.

— Chi can xét chuyén dong tinh tién ciia mot chat diém

bat ky thudc vat ran.
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§2. Chuyén dong cia vat ran

Chuyén dong quay ciia vat rian A
Xét vat ran bat ky quay —
xung quanh truc co dinh. :

Khi vat ran quay, moi chat
diém thuoc vat ran déu
chuyén dong theo quy dao
tron vo1r tam thudc truc
quay.

—Tai mét thoi diém, cac chat diém thuoc vat ran co

cung O, w, B
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§2. Chuyén dong cia vat ran

I1. Phwong trinh co ban ciia chuyén dong quay
1. MOmen luc

Gia st duoi tdc dung cua luc F bat ky. Vat ran quay

guanh truc c¢6 dinh A .

Phan tich luc F thanh ba thanh
phan nhu hinh vé&

F=F+F+F O
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§2. Chuyén dong cia vat ran

Nhan xét B
= . . F
F |c6 phuong song song vdi truc quay i
— chi lam vt ran chuyén dong

doc truc quay ' .
— . F2

F.|c6 phuong phap tuyén véi quy
dao va nam trong mat phang
quy dao

— chi kéo vat ran doi xa truc quay

F. | cO phuong tiép tuyén vdi quy dao va nam trong mat

phang qu§ dao

— lam vat ran quay quanh truc A y



§2. Chuyén dong cia vat ran

Y nghia ciia Mémen luc

MOmen ciia luc tiép tuyén F, doi véi truc quay la dai
lwong vat ly dac trung cho tac dung cua luc doi voi
chuyén dong quay

e

binh nghia: M = Fxﬁ (2)

Trong do: I’ 1a vécto khoang céch tir truc quay t6i diém
dat cua luc F,
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§2. Chuyén dong cia vat ran

—

Xac dinh vécto momen luc M

+ Goc dat tai thm quy dao chuyén dong quay.
+ Phwong nam trén truc quay.
+ Chiéu thuan chiéu quay tu ngon I sang ngon F

+Po lén: M=rE (3

—_ P —

+ Dang vecto: M =rxF  (4)




§2. Chuyén dong cia vat ran

Moémen lwe (MOmen xoin)
MOmen xoan biéu thi cho tac dong cia mot luc lam quay
mot vat thé quanh mét truc.

< 30cm >

SON

M& men xoan tao ra béi mét cd-1é khi xiét ¢ voi lwe
50N va doé dai canh tay don 0,3m la 0,3x50 = 15Nm.
17



Ta khong thé ndi mét chiéc Lamborghini c6 céng suat
700 HP 13 "manh" hon mét chiéc xe tai Hyundai c6 cong
suat 200 HP bai "strc manh" ciia chiéc xe khéng chi thé
hién & mot dai luong 14 cong suat ma nd con thé hién o

mot dai luong quan trong khac, d6 chinh 13 mdmen xoan.
18



§2. Chuyén dong cia vat ran

Mot chiéc xe c6 md-men xoan cang 1on thi luc quay cia
banh xe cang manh, xe cang co kha nang chd hay kéo vat
nang va do d6 cang "dé pa" nhanh chong hon.

Tuy nhién, chiéc xe c6 dat duogc toc d6 cao hay khong thi

phu thudc vao cdng suat cua dong co. "



§2. Chuyén dong cia vat ran

2. Phwong trinh chuyén déng quay ciia vit ran
+ Xét vat ran (gdm n chat diém). A
+ Xét chat diém th{ i, khoi lugng m.

thudc vat ran va cach truc quay A
mot Khoang r; .

+ Gia st ¢0 luc tiép tuyén F, tic
dung lén chat diém i va thu duoc
gia toc 4,
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§2. Chuyén dong cua vat ran
Theo dinh luat 2 Newton:
Fti =ma; (9)
Nhan 2 vé cta (5) véi r; ta duoc:
ri'Fti = h.m;.a
Ma: a;, =, M, =r.F,
(M: goi la mdmen cua luc F; voi chat diém i)

—>M. =m.r’.5 (6)

+ P01 voi ca vat ran gom n chat diem ta co:

_anl\/li =(anmm2jﬂ (7)
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§2. Chuyén dong cia vat ran

Dat:

+ M ="M, goi Ia mdmen tong hop C4c ngoai luc tac dung
lEn vat ran.

+ 1=Y'mr? goi la mdmen quan tinh ctia vat ran véi truc
=1
quay
—->M=10 (8)

+ Do M ™ 5 (?) nén ta co thé viét dudi dang vécto:
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§2. Chuyén dong cia vat ran

Biéu thirc (8), (9) 14 phuong trinh co ban cta chuyén
dong quay cua vat ran quanh mot truc co dinh.
~ M
9) —> L= T
Phét bicu
Trong chuyén dong quay cua vdt ran, gia toc goc ma vat
ran thu duwoc ty Ié thudn voi momen tong hop Cac ngoai

lire tac dung 18n vt ran Vva ty 1é nghich véi mdmen quan
tinh cua vat ran doi voi truc quay.
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§3. MOmen quan tinh

Cach tinh momen quan tinh

Néu ta co thé chia nhé vat thanh ting yéu té nho c6 khoi
luong m; va céach truc quay moét khoang r; va cd6 momen
quan tinh la I; . Khi d6 momen quan tinh cua vat sé duoc
tinh theo cong thic:

| :Zn: l :Zn:miriz
i=1 i=1

Néu khéi lugng cua vat phan bo lién tuc thi ta co thé chia
nho vat tuy y. Khi dé m; sé bién thanh dm.

| = lim nm.r.2 | = | r*dm=|r?pdV
fim 2 m; " - | [rip )



§3. MOmen quan tinh

Pic diém
+ | phu thudc khoi luong cua cac chat diém thudc vat ran

+ | phu thudc hinh dang, Kich thudc va vi tri cta vat ran
vO1 truc quay.

Y nghia
— MOmen quan tinh dac trung cho quan tinh trong

chuyén dong quay cua vdt ran quanh truc cé dinh.
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§3. MOmen quan tinh

Vi du: MOémen quan tinh cia mdt mang gom 8 hat
cung co kheoi lwong m trén hinh 1ap phwong canh a cé
truc quay la truc A )

Khoang céach tir cadc hat dén truc

\. N\ ,”f)
quay la: </‘r
a 4 03

MOmen quan tinh cta hé la: s ==

2
[ = Zm-r2 = Sm(i = dma*
"1 \/Ej
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§3. MOmen quan tinh

Vi du: Mdmen quan tinh cia thanh méanh co tiét dién
khong doi S, chiéu dai L, khoi lwong m va co truc
guay di qua mét dau thanh
Ta tinh | ciia phan to nhd c6 chiéu
dai dx va cach truc quay khoang X. 0 I L
Phan tir nay c6 khoi lugng la: dm = pSdx X X+0X

—dl =r’dm=x°pSdx <
MoOmen quan tinh cuaa ca thanh:

= [l = [ pSxcdx = ps| € 1 S
= —!px x=pS| | =5p

0

1
Véir m=pSL =1 =_ml’

A
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§3. MOmen quan tinh

Vi du: Mdmen quan tinh cia thanh méanh cé tiét dién
khong doi S, chieéu dai L, khoi lwong m va co truc
guay qua diém giira thanh

L
2

N ™

Sx?dx = pS X—3 _ 1 SL° 0l OllJX 1L
P 1% 3 12,0

L

2

| =[dl =

N

1
Véi: m=oSL — | =—mlL?
1 P 12
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§3. MOmen quan tinh

Momen quan tinh ctia mot so vat rin khac

+ MOmen quan tinh cta hinh xuyén
| :%m(RerRZZ)
+ MOmen quan tinh cta hinh tru rong
| = mR?

+ MOmen quan tinh cua hinh tru dac

+ MOmen quan tinh cda hinh non

| = imR2
10

+ MOmen quan tinh cua qua cau dac
I :ng2
5
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§4. MOmen dong lwong

1. Mdmen déng lwong (L)

Y nghia

Pac trung cho trang thdl chuyén dong vé mdt dong luc
hoc cua vat ran quay xung quanh mot truc

Dinh nghia

MoOmen dong luong ciia vat ran la dai luong cO tri s6
bang tich cuia van toc goc voi momen quan tinh cua vat
ran do1 vo1 truc quay.

—_—

L=1.

S |

(1)
L= m(FxV) :(Fx IS) (1.1
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§4. MOmen dong lwong

2. Pinh luat bao toan momen dong lwong

—_

M =17 —:Ida):d(la)):dL Hay M:d—L(Z)
dt dt dt dt
Khi mémen tong hop cac ngoai luc tic dung 18n vat ran

bang 0;

M’:Z—lt':OaE:const Hay 1.@=const (3)
Phat biéu
Neu moOmen tong hop cac ngoaqi lyc tac dung 1€n vat ran
bang kKhong thi mémen dong lwong dwoc bao toan
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