1. Khéi lrong ciia hé

BDAI HOC DA NANG ‘
PV DAHOCBACHKHOA Py U”‘“Rsmf\Tfm"""“

Chwong 9

CAC PAC TRUNG HINH HOC KHOI LUONG
CUA CO HE
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Chuyén dong ctia mot co hé ngoai viéc phu thudc vao lyc tic dung con
phu thuge vao tong khéi lugng va phan bd cdc khoi lugng cua hé do.
Xét co hé gdom n chit diém €0 khéi lwong twong ung la m,, m,,..., M,
Khéi lwong ciia hé: bang tong khdi luong cia tat ca cic phan ta hop
thanh hé do.
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2. Khdi tAm ciia hé

Ky hiéu khdi tdm: C
a. Poi vdi hé chat diém (vt rin)
* Dang véc to:
n
Z m,.r,
= _ k=1
‘< M

* Trong hé truc Descartes Oxyz:

.XC ZML;mk.xk
—_ 1 Y

Ye —H;mwyk
i 1 -

c _ﬁ;mk‘zk
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> Khdi tam C ciia hé chdt diém la diém thoa man: > m CM, =0
sy : khi liong chét didm thir k -
= M, : vitri xdc dinh chat diém thir k

> Xdc dinh vi tri khéi tam C theo diém quy chiéu O:

V6i O la diém xdc dinh trong khong gian thi: CM, = OM , — OC
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: Tie Y m.CM, =0= > m, (OM,-0C)=0
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k=1 k=1
= > m(OM,-0C)=0=>m,.OM,-0CY m, =0
k=1 k=1 k=1
Dat 7, =0M,,i. =0C,M = m,,ta co:
k=1
n ka;;c
mi - M =0=F =4 9.2
; k" k C C M
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b. Péi véi hé vit rin
Xét h¢ gom n vat ran, vat ran tht k ¢6 khoi lwong m, va khoi tam C,.
Goi C va M lan lugt 1a khoi tam va tong khoi lugng cua h¢ vat ran.
* Dang véc to: Z
7

n n
domE Y m T m,
— k=1 k=1
C

= &=L =
M e
> m, 9.4 g
k=1

—

* Trong hé truc Descartes Oxyz: n

| ¢ e

-~ \ i

X :—Zm X ¢~ \ :
¢ M k=1 ETG ; : Ye y

1 n
Ye :M;mk-yck 9.5

1 n
Lc T 2. MeZe
R
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r~Tm " Tt s
: » Chi ton tai mot khoi tdm vng voi mot trang thdi vi tri cua hé chat diem:
1 Voi diém quy chiéeu O: N

zmk’_ﬁ;c

Khéi tam C dugc xdc dinh bdi: OC = 7. = “T

mr,

- Z k" k

Gia sir ton tai tdm C* nao dé khdc tam C, thi: OC” = o = "ZIT

Nhu vay 7. =T..., diéu nay chimg 16 C tring C* va dan dén két ludgn ton tai duy
nhat mot tam.
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[ Y nghia déng hoc ciia khoi tém C ]

Khi hé chat diém chuyén dong (vat ran, hé vat ran)
+ Quan hé van toc gitra cdc chat diem:

n . n
A > m, 7,
o Fo=kt — k=t

=V
¢ M ¢ M

+ Quan hé gia toc gitra cdc chat diem:

n .o
S m, i
P k=l

o .=
c
M

n
A
=d, =—-
M
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* Truc trung tam: 13 truc di qua khéi tam C.
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Khi vét duge t0 hop cong tir n khoi hinh con ma mdi khoi hinh con thy i biét
kh01 tam C; va thé tich V; thi: B g i : g :

Xc V + X V GO, P o V
e T Vl.-+.V2+.-...+V”.-
yoodalitiali e,
: Vi+V,+..+V,

ZCIVI + z‘CZV2 v+.'“+vZ.C,,Vn
. P

Luu y: Viéc 1 hop co thé la cong hinh két hO’p trit hinh. Gza Stk cong cac hmh-
tir 1 dén k, trir cdc hinh tir k+1 dén n, thi cong thirc la: '

L@Vt x Vo ek X V) = (50 VX, Vi * oot xc V)
Vv Vit o3 Vo W Ve + ot V)
o (y(;“./l + ycz-‘./z t...F kaVk)- (ka-‘./k- + yC‘-H_ka +...t yC”V_m)
Ve = Vi +V, + 4V =V, 4V, L+
(ZC,VI + Zczyz + ...v+_ZCka)__ (chv_k + ZCH._Vk_H Tt ZC,XV").
WVi+Vy+sox V)=V i+ Vo o+a+8V e

Zs
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* Khoz tam cua vat a‘ong chat

* Tong quat Trong he truc Oxyz gang cd dmh 601 voi Vat toa do kh01':

tam C: v Shaa _ Smmim _
s [ xdv [ xav (][ xdxdydz
X :.(V) — :.(V) . :.(V) . —
~c *jdV S ”Idxdydz
s e oy :
I deV I Y. dV ”I y dxdydz
J y Sy ey L ' i
 Jo v (e
Wy S e o
I zdV I Z. dV I”z dxdydz |
S (0 N /0 S 10 W i
- few . W Iﬂdww&
. w0 @ Ly
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* Tinh chit:

- Néu vat c6 mit phang d6i Xing thi khéi tm thudc mit d6i Xing do

- Néu vét c6 3 mat phang 601 xung thi kh01 tam C la giao dlem cua 3

~ mat d6i xéng d6. . : o = : e

- Néu vat la thanh thang manh th1 kh01 tam C la trung dlem cua truc

- thanh. - : Eape Bos :

- Néu vat la dang tam phang co chleu day khong d01 mat‘trung binh
la mat do6i xtng thi kh01 tam thudc mat trung binh (tam manh la-
truong hO’p dat biét cua dang tam nay). Khdi tim can xdc dinh 1a tim-
dién tich hinh hoc phang cua mdt trung binh 601 xtmg, toa do tam C
dugc xdc dmh theo cong thirc sau: |
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* Thu gon hé trong lwong ciia vat ran: Khoi lugng cta vat ran phan

b theo khong gian phan bd cua vat chat. O dau c6 khéi lugng thi & d6

cO trong lugng. Trong lugng la hé luc song song hudéng tam trai dat

phan b trén timg don vi thé tich. Khi tinh todn, ta thu gon vé tim khdi

lugng thi dugc mot véc to chinh (khac khong) bé“mg téng véc to trong
lugng thanh phan, con mémen chinh bang khong.
Mc=0
S
Tuong duong

\ A7
Rc=P P
CM: Khi thu gon h¢ trong lugng vé khdi tam C, ta duoc:

+ Véc to luc chinh:

Re=) p, =D mg=8) m=Mg=P#0
k=1 k=1 k=1
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Khi mat phang dbi xu:ng nay du’oc to h0'p cong i n h1nh con ma mdi
hinh con thit i biét tAm C, va dién tich F, thi: o '

Xe Fi+x. Fy+ ...+ x. F,
8 F+F,+..+F,
y: o T P e o
©  F+F+..4F,

Lueu y: Viéc t6 hop c6 thé la céng hinh két hop trir hinh. Gid st
cong cdc hinh tw 1 den k, trir cdc hinh tw k+1 den n, thi cong

thzi‘clc‘z:._
(xCF+xCF+ +xCF) (xCF +xC FM+ +xCF)
Sl
e C(F 4 Fy o4 F)— (FM+FM+ 4+ F)
(yC,F+ycF+ +YCF) (ycF +YC“F1¢+1+ +yCF) :
yc,._ (F+F+ +F) (F,M+FM+ +F)
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Mczo ACS

Re=>p =P
k=1
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Trong trudng trong lyuc, khdi tim C tring véi trong tim G.

* Trong tam G cua vat la diém dat hop trong lyc P cua vat

Tuong duong
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b. Mémen quén tinh d6i véi mét truc A:
* Péi véi mot chat diém A
J,=md’ 9.8

* Poi voi hé chat diem

J, :Z:mkdk2 9.9
k=1

Bén kinh quén tinh p, d6i véi truc A: J, = M .p?

Dau cua moémen qudn tinh doi voi mot truc: luon luén duong
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3. Momen quan tinh cta hé

a. Momen quan tinh doi voi mot diém (moémen quan tinh doc cuce):
* Poi voi mot chat diem

Jo=mr 9.6 0

* Poi voi hé chat diem

n
J, = Z mr’ | 97
k=1

Bén kinh quan tinh p, d6i v6i diém O: J, = M .p.

Dau cua momen qudn tinh doi voi mot diem: luon luon duwong
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¢. Momen quan tinh trong hé truc toa do Descartes
J,=> mdl=> m(y;+z;)
k=1 k=1
J, =2 md] =Y m(x+2)) (910
k=1 k=1

n

J, = mkdz2 =ka(x,f +y,f)
k=1

k=1

=

2 < 2 2 2
Jo=) mr =ka(yk +x, +2,)
k=1 k=1
Jx+Jy+JZ X
0= 9.11
2
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* Truwong hop dac biét

+ Tém phéng mdnh:

* Cac ban kinh quéan tinh khéi lwong ddi véi goc toa dd va doi véi
cac truc toa do

s U C6 thé viét lai J,
Trong h¢ truc Oxyz, gid st mat phang vat nam Po =a|—
trong mdt phang toa do Oxy, khi dé ta c6: Y 5 M
Jo=M.p, J
— X
Jz:JO:Jx+J}' 0 Jx:Mpf px M
= 9.12
2 -
Jy:M.,Oy o = Jy
X _ 2 y o
______________________________________________________________ J.=M.p; M
| Lay chdt diém bdt ky thugc tam, thi: z, = 0. Nén tir [9.10) va [9.11]: \: p. = JZ
! n n ! L. <
E Jo=2myld, =2 mx; i Trong dé: M
; J.=J. 4, : - Ban kinh quén tinh khoi luong d6i véi tim O: 2,
! Jz=;mk(xf+yxf) =9, JHd ) = I =T =0 ! - Cdc ban kinh quan tinh khoi lugng doi véi céc truc: 2, P, P,
1 = o~ 5 !
! 2 [ 2 2 2
1 Oz.])(—"—‘]'v—i—‘]Z : 2 px+py+pz
| 2 ) Po = — 9.13
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+ Thanh thang manh: Z * Mémen quan tinh ddi véi hé truc phiang trong hé truc Descartes
Trong hé truc Oxyz, gia st truc thanh triing (momen quan tinh ly tam)
voi truc Oz, véi t 1a truc bat ky nam trong mat n
Oxy va di qua O, ta c6 két qua sau: y Sy =Ty = Z My X Yy
k=1
J = O / n
) \%/\ sz :sz :kaxkzk 214
Jo=J,=J,=J, " k=1
= Ddu: hodc duong hodac am hoac bdng 0
N ]yz:‘]zy:zmkykzk
k=1

0 e ——
. 2 J.=0
Vai tro truc t nhuw truc x va y nén: Jo=d.=J. =J

x y t
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+ Truc quan tinh chinh

Truc x 1a truc quén tinh chinh khi J w=J.=0 9.15
Truc y la truc quén tinh chinh khi J o= J e = 0 9.16
9.17

Truc z la truc quén tinh chinh khi J = J » =0
+ Truc quan tinh chinh trung tam: la truc vira la truc trung tam vua la
truc quan tinh chinh.
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* Cong thirc chuyén truc song song ciia momen quan tinh
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- Momen qudn tinh doi voi truc Y:

Jy =z":mk(x,f+z,f)=imk[(a+xk)2+(c+zk)2]

k=1 k=1

= ka [(a2 +2ax, +x;)+(c* +2cz, + Z,f)}
k=1

=(a’+c*)M +2a.Mx. +2c.Mz. +

=d; M +2a.Mx. +2cMz.+J,

Néu truc y la truc trung tém (truc di qua khéi tam C) thi: Xc=0,z,=0.
Khido:J, =J, +d; M
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+ Tinh tién hé truc IXYZ theo véc to ol duoc hé truc Oxyz. Trong hé
truc IXYZ, toa do cua O la (a,b,c).

- Momen qudn tinh doi voi truc X:

Jy :Zn:mk(ykz +z,f)=imk [(b+yk)2+(c+zk)2]
k=1 k=1

=Y m (b7 +2by, + y]) + (7 +2cz, +27) |

P

=(b*+c*)M +2b.My, +2c.Mz. +J,

=di M +2b.My,. +2c.Mz. +J,
Néu truc x la truc trung tam (truc di qua khoi tam C) thi: Ve=0, z,=0.
Khido:J, =J +dM
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- Momen qudn tinh doi voi truc Z:

I, =Y m(X[+Y) =Y m[(a+x) +(b+y,) ]
k=1 k=1

=3 m,[(@* +2ax, +x2)+ (0> +2by, +37) ]

k=1
=(a’+b*)M +2a.Mx. +2b.My. +J.

=d; M +2a.Mx.+2bMy.+J,

Néu truc z 1 truc trung tam (truc di qua khoi tam C) thi: Xc=0,y-=0.
Khido:J,=J, +d;. M
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