1. Hai dic trung caa hé luc

1 U NG?B;;] H@C, KIHOA Disvaxe Usierstry :)\Fi[\ECHNOLOGY
Chuwong 2
LY THUYET HE LUC

a. Véc to chinh cia hé luc

* Pinh nghia Vécto chinh cua hé luc lIa mot 2

vécto bang tong hinh hoc vécto cac lyc thanh
phan cta h¢ lyc d6. Ta goi R 1a vécto chinh
cua hé¢ luc, thi:

R=YF: 0
k=1

* Cach xac dinh: X

+ Phuong phap giai tich:

n n n
R =>F.,R=Y>F ,R=)F 2.1a
k=1 k=1 k=1
_ 2 2 2 2.1b
R =./R; +R+R;
—~ R - R - R
cos(x,R)=—=, cos(y,R)=—, cos(z,R)=—= 2.1¢c
R R R
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saee INDAIHOC DA NANG - + Phuong phép hinh hoc:
P1 . DANANG UNIVERSITY OFTECHNOLOGY gp qp . :
TRUIONG DAL TDC BACH KHOA — Véi O 1a diém bat ky
A
§1. Thu gon hé luc
°
H¢ luc phtic tap ‘ Tuong duong ‘ H¢ lyc don gian ‘
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b. Momen chinh cia hé luc

* Pinh nghia: Momen chinh ctia h¢ Iyc doi véi mdt tdm 1a tdbng mémen
cdc lyc thanh phan cta h¢ lyc doi voi cung tim ay.

* Biéu thiwre va cach xac dinh:

Déi véi hé luc khong gian bat ky, mémen chinh d6i véi tim O 1a vécto
Mo=)" fi,(Fi) 22
Vécto mdmen chinh duoc xdc dinh bang céc hinh chiéu sau day:

Mo, =31 he | img(Fi) | =" m (Fi)

2. Thu gon hé luc

* Thu gon h¢ luc 1a viéc dua hé lyc dang phtc tap vé dang don gian hon.
Pé 1am dugc viée nay, ta dua vao dinh 1y doi lyc song song sau:
a. Pinh ly doi lwc song song:

Téc dung cua lyc 1én vat rdn khong doi néu ta doi né song song dén
mot diém dit khac va thém vao né mot ngau luc phu c6 moémen béng
moémen cia luc da cho dbi véi diém doi dén.

(0]
-\ 7 (F) =% Ja 2.2a = =
Mo, =" he,| g (Fi) | =" m, (F) F/ 2
Mo, =Y he,| iy (Fo) |= Y m.(F)
Tri sémf)menchl’nh:MO:\/M(§)6+Méy+M3Z 2.2b (F)~(f,f,1_5 )~(F,n7 2.3
GV Huynh Vinh — PHBK Pa Ning Luru hanh ndi bo Slide 67 GV Huynh Vinh — PHBK Pa Ning Luru hanh néi bo Slide 69
Cic cosin chi phuong b. Thu gon hé lwc bat ky vé mot tAm:
— M, — M, — M, Hé luc bat ky ludn ludn twong dwong voi mot lyc bang véc to chinh
= X = = Z . < R N RN A X 2 A M A ,
cos(x,Mo) = M cos(y,Mo) = Y cos(z,M o) = 2.2 dat tai diém O chon tuy ¥ va mot ngau lyc ¢6 momen biang mémen chinh
o o o

Khdc voi véc to chinh, véc to momen chinh la véc to buoc no phu
thuoc vao tam O. Noi cdch khdc, véc to chinh la mot dai lwong bdt bién
con véc to momen chinh la dai lwong bién doi theo tam thu gon O.
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cua hé luc d6 doi voi tam O.

ﬁ1(2)

(g =, (F).Fe=F",)
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§O=Zn:_ﬁ}(=z}1“'ﬁk, Mozzn“ﬁ,(g“ 24
k=1 k=1 k=1

Tu két qua trén, d€ xac dinh tdc dung cua mdt hé luc 1€n vat ran ta chi
can xac dinh vécto chinh va moémen chinh cta hé luc d6i voi tam thu
gon.

GV Huynh Vinh — PHBK Pa Néing Lueu hanh néi bp Slide 71

- Thu gon hé ngau lic vé tam O bat ky: chi thu dwegc moémen chinh.

Mo

i Q

Mo =Y i, (Fo)+ iy (Fi)

F,

Vat chiu cdc ngcfu luc (Fk ,F;c)
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* Cdc trwong hop ddc biét:

- Thu gon hé lwc dong quy vé diém dong quy O: chi thu dwoc véc to
chinh.
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c. Cdc dang chudn thwong gdp

oT?o=O, ]\—40=O:Héluccénb5ng

o Ro =0, Mo #0: Hé thu v& ngiu luc

o Ro #0, Mo =0: Hé thu vé hop luc

o Ro#0, Mo #0, Ro LMo :Hé thu vé ¢6 hop luc
o Ro #0, Mo #0, Ro L]\?o:Hé thu vé xodn dong

C6 thé thu gon tiép vé I dang don gian: R, #0, M, =0

Luc nay, R duoc goi l1a hop luc cua hé luc.

* Péi v6i hé e phang khong 1o hé ngau luc thi bao gio ciing tim
dwoc hop lyc cua no.
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d. Hop luec ciia hé luc phdng phdn bé song song:

x | | 0
q(x) | Q0
°Cl C
A V%V A B N
0 LT . ’ x 0 X, ! x
C
Xy |

* C 1a diém bat ky thuoc duong thang vudng géc véi truc x ma O céch
duong thang nay khoang x,..

Trong do:x jx.q (x)dx
Q= Iq(x)dsz(q(x» Xe ZXAXB— o5
” [ g(x)dx |

XA

Q (12 dién tich ctia biu d6 g(x) trong doan lyc phan b
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Dé hé luc twong duong v&i mat lyc thi:

0
Mo+Mc=0=>M,—-Q.x, =0 i
jx.q(x)dx (0] ‘ X, ‘ C x
f— xC = o = x’;B ! ‘
Q Iq(x)a’x

XA

Lurc Q xdc dinh boi x nhw hinh vé la hop luc cia hé luc phing song
song dd cho.
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Chung minh: Dau tién thu hé luc vé géc toa do O, ta duoc mdt véc to
chinh va mdt momen chinh, chiing c6 gié tr1 xac dinh béi:

0= [q)dx, M, = [ xq(0dx 0
Q0 M
M, oC M, ¢
0 o @N e ‘ X
Xc \ 1

Tiép tuc doi Q tir O vé C, ta duoc Q va mdmen M = Q.x¢. Luc nay
moOmen tic dung trén hé 1a M, va M ngugc chi€u nhau.
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** Hop luc ciia cdc hé luc phang phén bé song song thwong gip

TH1. Luc phan b6 déu — dang hinh chir nhét

q Q:ql
nY
/2 C
[ [
I

TH2. Lyc phan b6 bac nhit — dang hinh tam giac

m%
nYv
a3 C
\
! ‘ !
\
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Vidu 1:

Thu gon h¢ lyc sau vé h¢ chi ¢6 hop luc.

a.
l
[
2q,
o2 12

24,
LTI
o2 12
[ | |
3
anlqo
o F= zuf(qo + 2 4 =31g,
A ! I 2
12 A 12

[ [ |
Do hé lyc d6i xtng nén tai A — diém chinh gita thanh, mémen bang
khong.
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+ Thu gon hé luc vé mot dlem O bat ky dugc: lyc F va momenM 1 .
48 y 1du 42
+Doi lyc F tir O dén vi trf can tim A duoc: luc F va mdmen M. . . P s
Pidu kién dé hé chi ¢ h op luc 1a: M+M'=0. Hay xdac dinh vi tri va gia tri luc F d€ hé lyc sau can bang.
Luu ¥, diém A ¢ y nghia khi thudc thanh. AF=9
x,="?
’ 3 24,
a 2, Ffietoon-du esanniill
X © a. 0
)
5
0 | l ‘ M :I(qo+%x)xdx:gqolz l
) | oy
F M'=F.x, :Elqo.xp A
_ x. =7 _
M M'+M=0:—§q012+%zqo.xF=o:>xF=§l F 3 F=?
1 1 qO
o P 3
O i | 2 b 9o %
0 . A 0 ;A 212
[ | \
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DAIIHOC DA NANG

— DANANG UNIVERSITYOFTECHNOLOGY
o, AF=? TRUONGDATHOC BACH KHOA s
=9 2
esnnnEE ; ‘
a. D §2. Diéu kién can bang h¢ luc
l
AF=9
X, =17 |
Xy =x,=351/9
Can bing 3
X, =50/9 3 F=Rr=>l4
R=—lg,
\ 4 2
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1. Piéu kién cin bing tong quat
A _
I Xp =7 F=? Fi Mo
| 24y - (Fi,Favn o)~ (Mo, Ro)
waailline (A | A
b. 9 4 F,
12 12
! \ \
AF=9 Fs
. =9 Diéu kién cin bang tong quét ctia vat ran:
: F ° -
; . — Mo=0
Xp=Xp=1/2 (Fl,Fz,...,Fn)~0<:){_,0 2.6
! Can bing 3 ] Ro =0
| F=R==— Ny NI« O
Cx, =112 3 > qo Truong hop dic biét: voi O la diém bat ky
T R=21g, ‘ o
v 2 Hé lyc dong quy cAn bang: Ro =0
Hé ngiu lyc can bang:M o =0
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2. Phuwong trinh cAn bang

2.1. Hé lue khong gian tong quat: Xét trong Oxyz: F, (F,

¢ Mo
Ro
y
X . no_.

R0= Fk =0
k=1

Mo=Y 1, (F)=0
k=1

Fe 210 hinh chiéu (gid tri dai s6) clia véc to
lyc Fr lén truc x
m,, (Fi): gid tri moémen dai s6 ciia mémen
do lyc Fi gdy ra doi véi truc x
GV Huynh Vinh — PHBK Pa Néing

=

Oy

=

<

M

Oz

Luu hanh noi bo

kx’Fk

y’

sz)

R0x=kZ:;Fkx=0

> F,=0
k=1
F.=0 157
k=1
m,, (fk) =0
k=1
> i, (Fi)=0
k=1
Z m,, (Fk) =0
k=1
Slide 87

+ H¢é ngdu luc khong gian

m, =0

Mo=0=14m =0 2.9

m, =0
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* Cac trwong hop dac biét:
+ Hé lyc khéong gian dong quy: 7

X
F,
R =0 [
Ro=0= R, =0= F,
RZ:O k:l
Fk
k=1
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Luu hanh noi bo

2.8
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+ H¢ luc khong gian song song:

Gia st h¢ luc song song vai truc z

S F, =0
k=1

Zn_l()x(Fk)—O 2.10

k=1

Zrl_loy(i:k) =0

k=1 X
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2.2. Hé lwe phing tong quat: hé Iyc nim trong mot mit phing nhat dinh. | + Hé ngdu luc phéng:
* Dang 1: Hai pt chiéu — mét pt mémen

n n n . , ZM(A)ZO 2.15a
Y F.=0, > F =0, > M (F)=0,A:batky. 2.11
k=1 k=1 k=1

Hogc Y m, =0 [2.15b

* Dang 2: Hai pt mémen — mét pt chiéu

ZM(A)(F]‘)ZO’ ZM(B)(_ﬁk)z(), ZFkX=0 2.12
k=1 k=1 =1
A, B: bdt ky. Phuong néi hai diém ldy mémen khong vuong géc |
A (F _ F )
phuong chiéu. = F

* Dang 3: Ba pt momen t/lz Xét hé ngdu lyc trong mp Oxy

MM, (F)=0, DM, (Fi)=0, Y M (F)=0 213 z A: bét ky thuée Oxy
k=1 k=1 k=1

' ’ t: truc bat ky 5i t
A, B, C: bat ky nhung khong thang hang. ruc bat ky song song voi tryc z
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* Cac trwong hop dac biét: + H¢ luc phing song song: y
+ Hé lyc phing dong quy: y n
Z Fky =0
c . k=l 2.16
Xét trong (Oxy) thi: " B :
> M (Fi)=0
n k=1
F_ =0 FO
— kZ_:‘ ke A: bat ky
Ro=0= ; 0]
> F, =0
k=1 —
Fs  _t/l/x
2.14 + Hé luc cung gid:
D F.=0 [217 *
k=1 —
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THU'C HANH VIET PHUONG TRINH CAN BANG

Can bing luc theo phuwong x

Trong thyc hanh, dé dé viét phuong trinh can béng chiéu lyc va m6 men,
thong thuong ta phan tich lyc theo cadc phuong cua hé truc toa dg.

4
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z _
VA
A
Z
A
— Tong lyc dai s6
— >12 X theo phuong x
c 0 X
_ a
Y, Y T—
< b Két qua
X, D X=0=>X,=X,+X,
x \/
Zs
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Téng lyc theo chiéu truc bang tong
luc nguoc chiéu truc
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Cach viét phwong trinh cin bang sau khi da phan tich luc

<

Z»
A
Z
A
Yy —
—_— ~ 2
c o0 X3
v , y
k Khéi hinh hép chiu hé
X X, ) lyc can bang
Zs

Viet moi quan hé “Rang Budc” giira cdc luc tir diéu kién can bang

GV Huynh Vinh — PHBK Pa Ning

Luu hanh noi bo Slide 96

Can bang lwc theo phuwong y

Z _
VA
A
Z
A
v Téng luc dai sb
— > X, theo phuong y
c o A y
v a
l( b Két qua
X, dYY=0=Y,=Y,
X v
Zs
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Téng luc theo chiéu truc bang tong
luc nguoc chiéu truc
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Can bang luc theo phuong z

z _
VA
A
Z
A
Tong lyc dai s6
— >!2 X theo phuong z
X3
c o y
_ a
" b Két qua
~ YZ72=0=>2+2Z,=2,
X1
x \Z
Zs
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Téng luc theo chiéu truc bang tong
luc nguoc chiéu truc
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Cén bang momen theo truc y

Két qua

Zm}, =0

Tong momen dai sO
doi véi truc y

Z _
Z»
A
Z
A
Y2 —
c 0 X3
. a
o b
X X v
Zs
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Theo huéng nhin theo phuong truc, tong
mo men xoay thuan chiéu KDH bang
tong mo men xoay nguoc chiéu KbH
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Can bang momen theo truc x

Can bang momen theo truc z

4

Két qua

S m, =0
Tong momen dai sO
doi véi truc x

X iyt

7>
A
Z
A
Yo —
c 0 X3
. a
" b
X X1 |
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y Z,b+Y,c = Z,b

(6¥ Y0)

Theo huéng nhin theo phuong truc, tong
mo men xoay thuan chiéu KDH bang
tong mo men xoay nguoc chiéu KbH
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1o

Két qua

Z —
A _
A Z m, =0
Z\ Téng mémen dai s6
A doi véi truc z
Yo —
—— 7 #X 2
c| ol % Ya = Ya+X,b
— a y
Y > b @ @
. Theo hudng nhin theo phuong truc, tong
X X v md men xoay thuén chiéu KDH bang
Z, tong mo men xoay nguoc chicu KbH
3
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