Pong lwc hoc Hé chat diém — Vat ran

1. Khdi tdm cua hé chat diém (Center M,

- Hé hai chat diém m,, m, dit tai

of Mass, Center of Gravity)
Imlg
M., M, s& ton tai mot diém duy nhat

G sao cho: M—ld Com,
M, G my

m,g

—_—

=> mlMlG + szzG =0

G duoc goi 1a khoi tAm cua hé chat diém.

- Truong hop hé n chat diém, ton tai
mot diém G sao cho:

_—

mlMlG + szzG ~+- +mnMnG —_ O

n
—_—
mi Mi G = O
i=1
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Pong lwc hoc Hé chat diém — Vat ran

1. Khdi tdm cha hé chat diém
+ Vij tri khoi tdm G
FG — O_N[)i + MIG

=> m; FG = miO—lVfi + miMiG

- Lay tong n phuong trinh cta hé: O
n n n

=> zmiFG = EmiO—l\/fi +Zm1M1G\ =0
i=1 i=1 i=1

n n 1 n
=> FGZmi=ZmiOMi — FG:MzmiFi ,M=Zmi
i=1 i=1 i=1 '

- Truong hop hé 2 chat diém M, va M,;
_mMyXg T MmMpX; 0 Myy; + MRy,
G = » Y6 =
mq +m, mq +m,
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1. Khdi tdm cha hé chat diém
+ Vi tri khéi tam cla vat ran

- Chia vat ran khéi luong M thanh
n phan tir du nho, sao cho modi1 phan
tor dugc xem 1a mot chat diém.

rg = lim —ZAml I
Am—-0 M

1
rGZMdem

- Chiéu PT vecto I'; 1én ba truc toa do:

1 1 1
=ij.dm; yG=Mfy.dm; ZG:MfZ'dm
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1. Khdi tdm cha hé chat diém
+ Thi du mdt thanh déng nhat dai L, khéi lwong M

St dung truc x // thanh, géc O trung vo1 mot dau thanh. Toa d6

khoi tAm xac dinh bai:

1
Xszcmzﬁjx.dm

Phan tir vi cap khoi lugng dm cua thanh dai dx: dm = T dx

X
Jx-]‘ldx = L 0/~ CM a L
y - L 1x°| L - /“ D
o M L2, 2 2 dm = AZ-d.x:
. I .
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1. Khdi tdm cha hé chat diém
+ Van toc khoi tam

dic_df1v L)\ _ 1 df
dt  dt Emiri :MZmidt Emvl_ ZPI
1=

i=1

i=1

P
M

Vg = hay f)} = MVG

Tong dong lugng cua hé bing
dong luong cua mot chat diém
dat tai khoi thm, cd khoi luong
bang tong khoi lu'(mg cua hé va
¢ van toc bang van toc cta khoi
tam.
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1. Khdi tdm cha hé chat diém
+ Phwong trinh chuyén dc}ng cﬁa khoi tém

dVG_ldzn:P z F
dt MdtL ' M 1dt M M
i=

i=1

L dP o .
F = pr Ma; | F: Tong ngoai luc tAc dung 1€n hé chat diém

Khoi tdm cua hé chuyén dong nhu mot chat diém cé khoi luong
bang khoi luong ca hé chiu tac dung ciia mot lyc bang tong ngoai
luc Ién hé.

+ B3o toan dong lwong hé chat diém
Néu hé ¢ lap hay tong ngoai luc tdc dung 1&n hé biang 0 thi
tong dong luwong cua hé bao toan.

F=0=>P = const => Vs = const
= F, = 0 => P, = Const => v, = Const
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2. Ap dung bao toan dong lwvong
+ Hién twong sung giat lui

Rifle Bullet
mass = M mass = m
YV =
Momentum
<M v myV —

- Bong luong cuia hé trude va sau khi ban khong doi:
mV + MV = 0
mV
M
- Khéi lwong m va van toc vién dan 16n thi van toc giat 10i 16n.
- Khéi lwong M ciia sting cang 1én thi van toc giat 10i cang nho.

- Van toc giat [0i cua sing: v =
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2. Ap dung bao toan dong luwong
+ Tinh van t6c cua tén Itra

Tén lua khoi lugng M chuyén dong voi véan tdc
¥, phut khi véi van toc U (d/v tén lira), 12 (i + ¥)
d/v mat dat. Sau khi phut khi dM (<0), tén lura cé
khoi luong 1a M+dM va van toc 1a (¥ +dv). Xét T
chuyén dong ngoai trong trudng. ’

Ap dung bao toan dong luong:
—dMU +Vv) + (M + dM)(V + dv) = Mv
=> Mdv=u.dM => Mdv = —u.dM

v M (@)
(1“4 hdo Rocket prof
=>fdv=— o =>V=V0+u.lnﬁ
’vo ? MO -
Néu chuyén dong trong trong truéng g:  dP = Mg. dt
M

0
=>vVvVv=vVy+ Uuln— — gt
OCuuDu Than om M g

v A
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3. Phwong trinh chuyén dong co’ ban cda vat ran
Chuyén dong bat ky cua vat ran la tong hop cua chuyén dong tinh
tien (Translation) va chuyén dong quay (Rotation).

A <
Translational Rotational about _ Rolling
Motion Only Center of Mass Without Sliping

v V= 2000

Instantaneo s
Som of Botsation
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3. Phwong trinh chuyén dong co’ ban cda vat ran (tt)
+ Phuwong trinh chuyén ddng tinh tién cha khdi tam

F= 2 Fingoai) = Mdg ‘

+ Chuyén déng quay quanh truc

Vat ran quay quanh truc z véi van toc
g6c . Mdi chat diém cé van toc Vv,
vach nén quy dao tron ban kinh R;, co
tam trén truc quay z.

- Van toc chat diem i1 v, = ® X T

Do 16n van toc chat diém i: v, = R,

- Momen dong lugng cta chat diém i
doi voi diemO: - , = 3 =
L =1r; X P, = myr; X v;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3. Phwong trinh chuyén dong co’ ban cda vat ran (tt)
- Hinh chiéu momen ddng luong cua chat diém i Ién truc z:

Li, = m;r;v;. sinf; = m;(r;sin®;)(wR;) = m;R,*w

ZLiZ = ZmiRiz w=lw

[ = z m;R;? : Momen quan tinh cua vat
ran d6i véi truc quay

L,

- Néu truc quay la truc chinh, vecto momen
dong luong L co phuong // véi tryc quay Z .
Mot vat ran cO it nhat 3 truc chinh L nhau.
Khi d6: L = Iw

11
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4. Momen quan tinh cta vat ran

I_ZmR2 ZI —fdem

- Vit ran c0 dang thanh dai: dm=(m/L)dx=A.dx [ = j?xxzdx

- Vit ran ¢0 dang ban méng: dm=(m/S)dS=c.dS I = JF or?dS
- Vat ran ¢6 dang khéi: dm=(m/V)dV=p.dV [ = f pr2dVv
. d ‘
A T
- Cong thuc Steiner - Huygens
|, = g + Md2 \ 16
N M
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4. Momen quan tinh cta vat ran (tt)

+ Thi du tinh momen quan tinh cta thanh déng nhat doéi vadi truc
guay vuong goc vai thanh

I [ = f R?dm
Chon truc x // thanh, géc O tai
| . dm | truc quay.

m

ThayR=x va dm = rdx

- DoOi vdi truc quay qua khoi tam:
L/2

I— fmzd _m(L)3 ( L)3_1 2
- ) TP T3 2) | T 12™
—L/2
- Do6i vdi truc quay qua mot dau thanh:
L
m 1
[ = | —x%dx = —mlL?
LX X 3m

0
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4. Momen quan tinh cta vat ran (tt)
+ Momen qudn tinh cia mot vai vat ran ddong nhat c6 dang hinh

hoc doi xirng: A .

- Thanh thang: ML I= EMLZ

-\V/ong tron, try rong: (@ [ = MR?
\ 1,

- Pia tron, tru dac: [ = EMR

. A X 2

- Mit cau rong: [ = §MR2
A 2 2

- Qua cau dac: [ ==MR
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5. Phwong trinh chuyén déng quay cua vat ran

Momen luc M va momen dong luong L dbi véi mot diém O hay
khoi tdm trong mot hé qui chiéu quan tinh:

M=YM =) fxF  L=)T=)fxp
i i

i

i

- Phuong trinh chuyén dong quay cua vt ran: % — M
) . dt

- Vat ran quay quanh truc chinh:  L=Lw®

= I(il_w =M hay Ip=M (I=const: Truc quay co dinh d/v VR)
t

Khi tong momen luc tdc dung I&n vat ran quay quanh truc chinh
bang 0 thi vat ran quay véi van toc goc khong doi.
dL, dw

=1—=M,

- Khi t uay z khoéng la truc chinh:
ruc quay g la truc Tt Tt

Neéu M,= 0 thi ® = const
) 15
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