Giang vién chinh PHBKTPHCM: Th.S NGUYEN — MINH — CHAU
Chuwong III: PONG LUC HQC HE CHAT PIEM — VAT RAN

I11.1 Khoi tAm.

1. Vi tri khdi tim G ciia hé 2 chét diém:2 chat diém M, va M, c6 khéi lugng 1an luot m; va m,
duoc ndi véi nhau bang mot thanh ran khong khdi lwong thi vi tri khdi tAm G 1a diém khi dit con
niém tai d6 thanh cén bang nam ngang.Khi do:

m M,G+m,M,G =0 M, G M;
2. Vi tri khoi tAm G ciia h¢ nhiéu chit diém: v ~ ®
my m;

Zn:misz

i=1
Dit hé chat diém vao hé truc toa dd Descartes: => 0G = O0M MG

=>miﬁ:mim+mim = Zmi@:zmim+2miM—ﬁ :>7szi :Zmlfi

Z m.x,
Xg = M Ay M2
C Smi | Ty, Mo 0
=7, = = = -
G Vi Ye M
m.z,
Zg = ZMI ! i G Mn
. . 0
Vé6i M=) m, : Khéi lugng hé chat diém 0
Vd: Cho 4 chét diém m;=1kg, my=2kg, ms=3kg, my=4kg 0 w > X
dat tai 4 dinh hinh chir nhut canh 2cm, 4cm nhu hinh vé. ly
x,=——(0+0+9+12)=2,Icm p
C 1424344 ) m o ms
yG:%(O+4+6+O):lcm =G (2,1;1) T xG
3. Vi tri khoi tim G ciia vt rin: o " - O—>x
X; = ﬁj x.dm ‘2/
Tg = L Idm.? =Vs = LJ'y.dm dm
M, M
1 -
zZg = " j z.dm r
Véi M: Khéi luong vat rin 0

- Mat d6 khoi luong dai: A(kg /m) A = 2—7 =dm=Adl /
z

- Mat d6 khéi luong miat: (kg /m?) o = Z—? = dm =o0.dS

- Mat d6 khéi luong mat: p(kg /m*) p = j—z =dm=pdV A

+ Néu 1 vat rin c6 khdi luong phan bé déu thi: A = ?; o=

+ Néu vat ran 1a soi ddy thing trén truc x thi: dl = dx
+ Neéu vat ran 1a s¢i day cung tron, ban kinh R thi dy| — _— D
ta dung tea d¢ cuc (R, @) thi dl = Rdgp !
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rF=qx>+y’
Toa df cuec: y Vi X =rcosQ
q):arctgg y=rsing

+ Néu vat ran 1a mat phang giéi han boi 2 dudng thing: dS = dx.dy
+ Néu vat ran 1a mit phang gi6i han béi cung tron: dS = r.dr.de.
+ Néu vat ran 1a mat cau ban kinh R thi: dS = R sin 0.d0.dp
x =rsinfcos @
Toa dd cau: M (r,0,p) voi {y=rsinfsingp

z=rcos@
V4 2z
Khi tinh biét mit cAu: S = R> j sin 0.d0 j do
0 0

+ Néu vat ran dang khdi lang tru hay 1ap phuong: dV = dx.dy.dz
+ Néu vat ran 1a khdi cau: dV = r’dr.sin0.d0.dp X

r/de”q

v

N

R R V4 2r R3 4
V= Jrzdrjsin V= Irz.drjsin 9.d9jd(p =—22r=—7nR’
0 0 0 0 0 3 . 3 o
Vdl1: Cho vat tam giac vudéng OBC ( OB=a va BC=b) khoi lugng m phan bd déu. Tim G?
A y m
L ab a
1 a
C X Ga= J.G.dx.dy = A J-xdx.
m VR m 0
dy e Tuong tu y, :%b:
0 ) dx >
Vd2: Cho vat ran khoi lugng m 1a % vong tron (O,R). Xéc dinh G?
1
X, =— | ordrdprcos
$y ¢ M I;L ds (o X ¢
M
7T/ R? R A
= A—J.rzdr Icos pdo
y M 0 0
3 / 4
R . |z
= .—sing|’2 =— R =0,424R
., R3O Ty

Hinh d6i xing => x¢ = yg = 0,424R.

SF

I11.2. Chuyén dong khéi tim G

- 1 -
o = 2g LM
~_d770_1 s 1 -
8, = dt _A(E:milgi_)‘rE,pi

L ddy 1 . 1
YT _Mzm"af_MzFl’
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I11.3. Pong lwong cia hé chat diém va vt rin.
a/ Pinh nghia: P = Z[)i = Zmlgl =M3,
dP dM.9;) .
—=——">=Ma, =) F
dt dt 0 =2
¢/ Pinh luat bao toan dong luong:

- Bao toan toan phuong: Zﬁ =0 P=hs

b/ Dinh Iy:

- Bao toan 1 phuong: Zﬁ #0, ZFX =0=>P =hs
Vdl: m; Nl g 6_{ Nz m, Zﬁ=m1§+ﬁl+m2§+ﬁz=0
) - -
?‘71 > < 1 Prye = Poye
m;é n”;2§ m,.8 +m,.9, =m .3 +m,.3',

Vd2:
m PTB :PSB

M - . - -
—>V (m+ MW =mG+ MV’
_ 131 = 42
V<< 0=md+MV

Zﬁ:mg':ZFX:O

D_f _________ i i (m+ MW #m3+ MV
NG P -
X ve - X svc
M veo => m%=MV'

II1.4. Vit rin chuyén dong tinh tién.
1/ Dinh nghia: Khi vat ran chuyén dong tinh tién thi moi chat diém cua vat rdn chuyén dong cing
quing dudng, cling van tdc va cling gia téc véi khdi tam.

A A, =BB, =..=G,G,
8=y =..= 9
a,=a,=..=d;

2/ Pong ning cua vat rin chuyén dong tinh tién:
=D Wd, = Z m,.97 = EM.Sé
3/ Phuong trinh dong luc h(_)c cuia vat ran chuyén dong tinh tién:

> F =M,

II1.5. Vit rin chuyén dong quay quanh 1 truc A.
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1/ Dinh nghia:
0,=0,=..=0vV
O, =0y =...=O®
B _:BB:- =p

Khi vat rdn quay quanh 1 tryc thi moi chat diém c6 cung 1
goc quay, cing vén tc goc va cling gia toc goc.
2/ Dﬁng ning ciia vt rin quay quanh 1 truc A:
1
ZWd Z—m G = sz 1= Ea)z.Zmirf
V6i r; : khoang cach tir chat diém thir i dén truc A.
bat [, = Z mil”,-2 : moment quan tinh ctia hé chit diém ddi voi truc A

1
= Wd,,, =51A.a)2

3/ Moment quan tinh ciia hé chat diém doi véi truc quayA:

_ 2
_Zmi’"i

4/ Moment quan tinh cua vat ran d6i véi truc quayA:
= I dm.r’

VR
Vd1: Cho 1 thanh thing khdi lwvgng M, dai L, khéi lugng phan bd déu. Tinh moment ddi véi tryc
quayA vudng goc véi thanh va di qua diém gitra.

L
A \_4A A %: jl.dx.xz =13

v | -5 (5))7
= x N L\24 | 24 12
/0 0 —> A

X d
A 4 A
+ Néu chon géc O d6i véi truc A’
3 L
% . M X - l MIL?
L s 3
+ Néu chon truc A\, léch gbc a voi thanh:
7 L ML .,

sin”

7 :dex.xzsinza—ﬂsm oa.—=
A, L L 3

+ Néu chon tryc A3 song song v&i thanh:

%3 = [dm.a’ =d2Vdem=M.d2 .

Vd2: Cho 1 vanh khéi lugng M, ban kinh R, A vudng goc vanh qua O

% = jdm.Rz =R? J.dm = M.R*
VR

Vd3: bia dic phan bo déu
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I/A = I ordrdor’
R 2

M2 Ir3.drjd¢
0

Vd4: bia réng bankinh R|,R, [ A=

- Thanh dai:

- Vanh, try rong:

- Pia dac, tru dac:

- Cau rong:

3.5 Dinh ly Steiner-Huyghen:

Vd: Thanh rin:

A

A

»
>

L/2

Luwu y: Moment quan tinh ¢6 mang tinh chét cong

I(m+M/:[y/+IA//
A' A A

Vd: Hé 1 niéng M, 6 cam M:

Iy =1y, +61m/A

= MR?> +6

CuuDuongThanCong.com

Gmsz = (M +2m)R’

7R” I
M |z,;_M.R2
aR* 4 0'(/)0 2
M R, , 2
— | FPdr|de
ﬂ<R§—R5),£ !
M R R,
(R -R})| 4 4 0
- MR r2)
Lo | s
1, :EML - Cau dic: I,
T
- — ]
A \_/
R
. |
I, :EMRZ ~__ |
2
I, == MR?
3
Truc A di qua G
Truc A’///\ va cach A 1 doan d
I, =1,+Md’
A 1 LY 1
I,=—ML+M|=| =—ML
12 2 3

I, = MR’ +MR> =2MR*
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+ Néu khoét di 1 15 s& trir di:( M:k/l dia chua khoét; M”:k/I dia d khoét; m: k/I 16 khoét

Lyn :IOI/A _IOZ/A

M  oaR?
1y :%MRZ_E’”’”Z m oxr = M =4m
1 R 1
L I YN R D
IM:%M'-RZ Yo 3m{ +( mzﬂ 6

Moment quan tinh 1a gi4 tri vo huéng dwong, (14 gia tri s6 hoc)

I11.6 Moment lyc. M A
1. Moment lxc F déi v6i diém O
- o - B 2
M ., =7xF g

-Diém dat: tai 0.

-Phuong: dt Lvéi mp tao béi (7, F).
-Chiéu: 7,F, M tao thanh tam dién thuan.
-Dolon: M =r.Fsina

2. Moment lre F dbi véi truc A

M., =heM;,

3. Moment luc F ciia vt rin ddi véi truc A
Tac dung 1én vét rdn 1 luc F dé vat ran quay quanh A,
Lyc F duogc phéan thanh 3 thanh phan:
F= F + F + F

FZ : lam vat trugt trén A, khong lam vat ran quay => M Fr/A 0

—

F, : kéo vat truot trén A, khong 1am vét rén quay => M Fn/A 0

Ft : 1am vat ran quay quanh A => Ft/A rx It ( r: khoang cach tr M dén A )

"m
o

|

M, =0={FNA%g

FIIA

3.6.4 Moment tong ngoai luc ciia vat rin ddi véi A:
M sii = Zf xF = Zf xm..d,
M=y m|7 X(ﬂ xi) | = m | (7).~ (
MZF/A—ZWZ 5B IA.ﬁ

A7 ]

N‘tl
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3.6.5 Phuong trinh dong hre hoc co bén ciia vit rin quay quanh A:

Msiin=1,.0
II1.7. Moment djng lugng. L
3.7.1 Moment dong lwong L d6i véi O

Lo :’7: x F, (7 : vecto vi tri)

Piém dat: tai O
Phuong: vudng géc mét phang tao boi (771 , é)
Chiéu: 7#,P,L,, tao thanh A dién thuan
D9 16n: ‘Zw‘ =7.p;.sina
3.7.2 Moment dong lwong doi voi A:

L,, = hinh chiéu L, 0
A

3.7.3 Moment dong lwong ciia vat rin doi véi A:

ZA:Z Z%:Zf;xﬁizzfixmigi

Il Il
M M
S 3
D
ST :
Il e
l>>N x
] N:,l
W
g
NS
2
o
3
|
=
=
=

Ghi chu: M sF/a cta vat ran doi véi truc A thi cung phuong, chiéu véi S

L,, cta vatran doi vai truc A thi cung phuong, chiéu véi @

3.7.4 Pinh ly moment djng luwgng:

dL dé ~
d;A :]/A'Ezl/A'ﬂ =

3.7.5 Pinh luit bdo tban moment dong luwgng:
thi L,, = const

4
Vd: Ghé Giucopxki (ngudi di tir mép dia dén R/2) \ /A
Zm = ZAZ =, +1)o =, +I;)a)2

2
= (L MR 4 mr? o, =| L MR + m B o, NG
2 2 4
Vd: Vién dan cham thanh M, L: il
My s =0 L, =hs s
Lyye = Lgye -

lML2 0+ mL? ﬁ = lML2 Q+ml* .o
3 L 3

I11.8. Vit rin chuyén dong lin khong truot.
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3.8.1 Pinh nghial: khi vt ran lot 1a vira chuyén dong tinh tién theo khéi tim G va viia chuyén
dong quay quanh G

|8 0]
Tinh tién { ¢ Quay quanh G {,B

ag

AB = G,G, =cungAB = R0

G SGzRﬁ:a)R
dt
=a; = PR

A

e Vecto van tdc cla chuyén dong lot tai G, A, B,

- Xét chuyén dong tinh tién: §G -9,=9,=9,

- Xét chuyén dong quay quanh G:
SGttZSAqZSBqZSCq . SGqZO

- Xét chuyén dong lot:

—

"glot = 'gttG + "qu
Vay: Gy = 28505 oo = S [t | = \/5"19Gtt 5 G =05
: 3
Pinh nghia 2: Lot la quay quanh tim quay ttc thoi ($,, =0): @ = ?G

3.8.2 Pong niing ciia vét rin Lot:
1 1
Witior = Waie + Wae = EM‘% +§Ica’2
3.8.3 Phwong trinh co ban PLH cua Lot:
> F, =M,

o MZF/A:]A.B
e Chuy;

*Trong cd Lot c6 luc ma sat 1an: 1a dang luc ma sat tinh: Fuq

- Piém dit: diém tiép xuc. ’
- Phuong: phuong chuyén dong tinh tién.
- Chiéw:* F diquaG: F s nguoc chiéu tinh tién
* F 0diquaG: Fug cung chidu tinh tién
- Do 16n:Phai tim va 0 < Fmsl < kN.
* Cong cua luc ma sat 1an bang khong (d1=0).
U

Mg+ N+F,, +F = Ma,

msl

My =loP

v
Hinh 2 Mg
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+F

msl
-F,,+F=Ma,

+F R=1I,p= [%M 2](%)

-F ,+Mgsina=Ma,; (1)

_ _ 2\ 46 c_iﬁ/
+F, R=1I,p8=(MR {?) () /

+

msl

ag=1/2 gsina F,~= Mag
ag=2/3 gsina F—=1/2Mag

Ciu réng: ag=3/5 gsina Fn= 2/3Mag

CAu dac: ag=5/7 gsinaa Fn=2/5Mag a

Mg

+F =Mag

-F .R+F.R=(

1

— MR?
2

msl

Tron trugt 0 ms: ag= gsina

II1.9.Va cham.
3.9.1 Va cham dan hoi:

TVC m,9,m,9,
SVC  m,9,,m,9,

Trong va cham hoan toan dan hoi thi dong lugng cta hé va dong nang hé bao toan;

—

Py =Py e & m3 +m,8, =m, 9 +m,5,

N - 1 1 1 ' 1 '
Wairve = Wasve = 57771‘912 "'5’"2‘922 57771‘912 +§m2'922

ey

e Neé&u va cham xuyén tam:
m8, +m,9, =m 3 +m,4,

(2)

2m,

4

(1),2) =9 ="1""2 g,

m, +m,

4
m, +m,

»

2m,

(9,,%,,9,,% la gia tri dai s6)

9,

A

<

m

) —m
=9, g+~ Mg

m, +m, m, +m,

= lML2a)+ le.ﬁ = lMLza)' + mlz.i
3 [ 3 l
= Wisve 1

2
o Mo+ L 22 Y Ly a)'2+lmlz.‘9—2 v
2\3 2 1 2\3 2 1

2 12
Y[RV O WL (W DALY LY V723 VPO LY E) A
2\3 2 / 2\3 2 [

*Wirve

3.9.2 Va cham mém:
TVC
Svc
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Trong va cham mém chi c6 dong luong cta hé bao toan, dong ning cta hé khong bao toan. Bong
nang trudc va cham trir di dong ning sau va cham bang nhiét lwong 1am vat bi bién dang.

m1191 +m1l92 = (ml +m, )3'

Néu va cham xuyén tam:

m9, +m9, =(m, +m,)9 (9,,9,,9" la gia tri dai s6)
Chu ¥ chon chiéu (+)
Vd1: Chon chiéu (+) 1a chiéu chuyén dong ctia m;,my; 1a chiéu quay +
rong roc (A hudng vao) T, T,
m, : m1§+f]=m151 __T
- a = 1
m,: my,g+T, =m,a, E 7 a,
- - s 2
M: M_., =1
z% ﬂ T 2 4
T +
—mg+T, =ma, —-mg+T, =ma l
= Imyg—T, = 7, - __glmy=m) a l
,8-T, =mya, < <img-T, =m,a =>a= 1 m,g
_ - m +m, +—M m,g
T\R+T,R=1p (—T1+T2)R=1MR2.£ 1 2T, 28
2 R
Vd2
g(mz _kml) N +
=°N ‘2 = 7 1
m, +m, +M + - L> =
ﬁ 1 RS /A T] » Tl - &
oX
mlg _'2 l
Vd3:

m, .
m, T: =2 >sina +kcosa
m
1

m, .
m, v: =% >sina —kcosa
m,

g[m, —m,(sina + kcos )]

m, Ta=

1
m,+m, +_-M

g[m, (sina + kcosar)—m, |

m, Ta=
1
m,+m,+—-M
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