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CO LY THUYET



1. VEC TO' CHINH VA MOMEN CHIiNH CUA
HE LU'C KHONG GIAN

Muc tiéeu:

- Trinh bay dwoc khai niem vé véc to chinh va mé men chinh
cua hé lyc khong gian.
- Xac dinh dwoc vec to chinh va mo men chinh cua hé luc

khéng gian d@oi véi hé truc.

- CO y thure trach nhiém, chu dong hoc tap.
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh caa hé lwc khong gian:
1.1.1. Pinh nghia:

Véc to chinh cua hé luc khong gian 1a véc to tong cla cac
vec to luc cua hé luc.
Ky hidu: R

n

— — —

R=F +F +...+

|

>
|

=1
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh caa hé lwc khong gian:
1.1.2. X&c dinh véc to chinh: (dung phuong phap chiéu)

% Chiéu mét lyc 1én hé truc Oxyz: v1

Goi F,, F, , F, 12 hinh chicu cua
Flén hé truc Oxyz ; o, B, v 1A
goc hop Fbadi véi phuong OX,
Oy, Oz.
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh cia hé lwc knong gian:
1.1.2. Xac dinh véc to chinh:
% Chiéu mét luc 18n hé truc Oxyz:

F =% F.cosa; F,=+F.cosp; F,=+F.cosy
» Dau cua Fy, F,, F,:

Lay dau (+): Khi hinh chiéu cua F trén truc hudng cung

chiéu duong véi truc va nguoc lai.
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh cua hé Iwc khong gian:
1.1.2. Xac dinh véc to chinh:
< Chiéu mét luc 1én hé truc Oxyz.
Néu biét OA, OB, OC, OD thi:
= :iF.O—A;FZiF.%;F -+ O
" oD’ "’ oD’ OD
> Truong hop dac biét:
« Khi F// tryc: Hinh chiéu ctia Flén truc d6 bang chinh né va hinh

chiéu 1én 2 truc con lai bang khong.
« Khi F e mp vudng goéc voi truc: Hinh chiéu cua Flén truc d6 bang 0.
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh cia hé lwc khong gian:
1.1.2. Xac dinh vec to chinh:
% Chicu he lyc I&n h¢ tryc OXyz: R=F, +F, +...+ F, =

>

|

n

RX:EIX +|E2x +....+|Eix:Z|Eix !
=1

I
H

Ry :E1y +|E2y +....+|Eixy :Z Eiy
=1

Rz :Elz +|E22 +....+|Eiz :Z Eiz
=1

— 2 2 2
R=,/F2+F2+F;
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh caa hé lwc khong gian:

1.1.2. Xac dinh vec to chinh: v‘A 3
Vi du: N\ %k
X4c dinh hinh chiéu véc to chinh ciia 0 \Ff c
hé Iy déi (F. F,. F;) v6i hé tryc Oxyz. ol TR
Biét ABCDOEGH la h‘|n’h 1ap phuong V 2
cO canh a = 0,5m, tri sO cua cac luc /H G
F, = 40N, F,= 502 N, F,= 60/3 N X
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.1. Véc to chinh caa hé lwc khong gian: VAA 3
1.1.2. Xac dinh Véc to chinh: %k
1A1" - . D C
Giai: FE. =0
Tom tit: | F{F,=0 (F/O2) o] Fufre
a=0,5m Flz — _|_|:1: A0N %X Z
_ > H G
1= 40N =or M 505 05 L 4
F,= 5042 N GB 0,5v/2
. GC 0,5 _
F3: 60\/§N F2<F2y: FZ.EZ 50\/50’5—\/5— 50N
F.=0(F, € mploz)
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| 1.VECTO CHINH VA MOMEN CHINH |

1.1. Véc to chinh caa hé lwc khong gian:

1.1.2. X?.C dinh véc to chinh: ”A Fay .
Giai: [f, = FB_Q_([;: 60@0’05’—5&: 60N DFiXF/\ F | -
o
F, - Fy = - Fg.ﬁ—g: - 60\/§.O,(Z_)’—5\/§: - 60N (: \3 E N
P, = Fg.A—(E;: 60@.0,(;_5\/5: 60N A G |

R,=> Fix =0-50+60=10N
R,=> Fiy =0+50—60 = —10N
R,=> Fip =40+0+60=100N
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| 1.VECTO CHINH VA MOMEN CHINH |

1.1. Véc to chinh caa hé lwc khong gian:

1.1.2. Xac dinh véc to chinh:

Bai tap ap dung:

Xac dinh hinh chiéu véc to chinh ctia

hé luc déi (R, R, ;) véi hé truc Oxyz.
Biét ABCDOEGH 14 hinh 1ap phuong
co canh a = 0,4m, tri s6 cla cac luc

F, = 100N, F,= 10052 N, F,= 1003 N

G
e
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.2. Moment chinh ciaa hé lwc khdng gian:

1.2.1. Moment cua lyc doi véi mot diem : .
Momen cta luc Fdoi véi diem O, / : ./
Ky hi¢u m_ (F) la véc to co: 3
- Phuong: vudng goc voi mat phang qua O va chia =

- Chiéu: Nhin tir dau mat xuong thay _|fquay nguoc chiéu
kim dong ho quanh O.
- Tri s0: ( ) Fd (Nm)
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HE LU'C KHONG GIAN

1.2. Moment chinh cta hé lwe khong gian:
1.2.2. Moment cta luc d6i voi mot truc :
Momen cua luc I_fdl’éi vo1 truc A, ky hiéu:
/o
U

m, (IE) la moment cua F' d6i voi diém O.

m, (ﬁ): m, (ﬁ'): + F'.d (Nm)

{ 1. VEC TO' CHiNH VA MOMEN CHiNH CUA

Trong d6: F’- Tri so hinh chiéu cta luc Hén mit phang (n)

vuong goc vor A.
d - khoang cach ngén nhét tir O dén F'(canh tay don)
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HE LU'C KHONG GIAN

1.2. Moment chinh cia hé luwc khong gian: R
¢ e uong nhin

1.2.2. Moment cua luc d6i véi mot truc . ta ®
> Qui wéc dau: Dau “+” khi luc c6 khuynh ‘w/

{ 1. VEC TO' CHINH VA MOMEN CHIiNH CUA }

huéng lam vdt quay nguwec chiéu kim dong ho

va ldy dau “-” trong truong hop ngwoc lai.
» Truong hop dat biét:
m, (F)=m, (F)==F.d = 0khi:

_F=0— F/A (Iuc song song vdi truc)

-d=0 —F'di qua diém O (luc cat truc)
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.2. Moment chinh ciaa hé lwc khdng gian:
1.2.3. Moment chinh cta hé luc dbi véi mét diém :

W, = g (B )+ g (B, )+t 1 (F, ) =3, ()
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1. VEC TO' CHiNH VA MOMEN CHiNH CUA
HE LU'C KHONG GIAN

1.2. Moment chinh ciaa hé lwc khdng gian:
1.2.3. Moment chinh cta hé luc dbi véi mét diém :

Vi du: yT\A F,
: 3
Hinh lap phuong ABCDOEGH canh a = 0,5m. 5 /'\
Tai dinh A va G, ta dit cac luc ¢ trj s6 F, = 40N, \53 c
F = 5042 N, F,= 60+/3 N o /‘Fz .
a) Xac dinh hinh chieu vector chinh cta hé N z
luc d6i vGi hé truc Oxyz. ' G

b) X&c dinh moment chinh ctia hé luc d6i voi
h¢ truc Oxyz.
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1. VEC TO CHINH VA MOMEN CHINH ]

Giat:

Tom tat:
a=0,5m
F, = 40N
F,= 5042 N
F,= 60v3 N
GB=ay?2
AG = a3

a) X&c dinh hinh chiéu vector chinh:

R,=> Fix =0 -F,. % +F. 2—2
F?y::zﬂiy:: +F, %;% —Eyégg-
R,=>Fu=F+ 0 +R.o
R,=0- SOJ_ﬁ+6OF—1ON
—O+50\/_T—60F——10N
R, _+4O+O+6OF—1OON

X

F//0z
F, emp (BCGE) | 0z
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[ 1. VEC TO' CHiNH VA MOMEN CHiNH ]

(Giat: v1
, a) Xac dinh moment chinh: A Fi Fu .
Tom tat: ( ) +F | GH ‘F ‘ OA F?’/\
a=0,5m ) ] 2 ol D F 4 &3 C
_ 1M, = m F| = +/F.|.OE + 0 | |

IF,, |= 40N (q ) 2X 0 Fayp f F E )
F /=50 N =y m,(F) =0 -JF,|EG +|F,|.0A I
F, |=50 N H G

- =goN | |M, =-40+50.0,5-60.0,5=-45Nm " . ,

3 o =04+ 50.05 + 095N F //Oz va cit Oz

— + . = — ,
Ry |=60 N <__y ’ m F, cdt Oy
F.|=60N \MZ:O-50.0,5+ 60.0,5=5Nm
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| 1.VECTO CHINH VA MOMEN CHINH |

Bal tap ap dung:

Hinh 1ap phuong ABCDOEGH canh a = 0,4m. F 3
Tai dinh Ava G, ta dit cac luc cO triso F, = 100N, |
D B C
F,=100v2 N, F,= 100v3 N 5
a) Xac dinh hinh chiéu vector chinh ctia hé 0 £
luc dbi véi hé truc OXyz. ‘

b) Xac dinh moment chinh ctia hé luc d6i vai X
h¢ truc Oxyz.
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| 2.THU GON HE LUCKHONG GIAN |

Muc tiéeu:

- Trinh bay dwoc dinh ly doi lwc song song.

- A’p dung dinh ly doi lvc song song, thu gon dwoc hé lywc khong
gian vé mét tam.

- CO y thure trach nhiém, chu dong hoc tap.
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| 2.THU GON HE LUCKHONG GIAN |

2.1. Pinh ly doi lwc song song:

> Luc I_fdéfit tal A trong duong vd1 tac dung cua luc I_fdét tai

O va mdt ngau luc co vector moment bang vector moment
cua luc Fd6i vai diém O. n=m @

C
F
F~ |F,m,(F) ]|
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| 2.THU GON HE LUCKHONG GIAN |

2.2. Thu gon hé lwe khoéng gian vé mt tam:
Twong tu nhu hé luc phéng:
> Thu gon hé luc khong gian vé mot tam, ta duoc mot hé luc

khong gian dong quy fai diém thu gon vV mét hé ngdu luc.
- H¢ Iy khdng gian dong quy tuwong duong Voi vector chinh dit

tai tam thu gon. R = ZIE, (khong phu thuoc vao tam thu gon)
i=1

- Hé ngau lyc twong dwong véi vector moment chinh ciia hé lwe doi
véi tim thu gon. M= > m, (IE,) (phu thudc vao tam thu gon)
=1
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3. DIEU KIEN CAN BANG VA CAC PHUONG
TRINH CAN BANG CUA HE LUC KHONG GIAN

Muc tiéu:
- Trinh bay dwoc diéu kién cdn bang ciia hé lwc khong gian .

- Liét ké dwoc cdc phwong trinh cén bang cua hé lirc khdng gian .

- Ap dung thanh thao cdc dang phirong trinh cdn bang dé
gidi cac bai tdp hé lwc khdng gian cdn bang .

- CO y thure trach nhiém, chu dong hoc tap.
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3. DIEU KIEN CAN BANG VA CAC PHUONG
TRINH CAN BANG CUA HE LUC KHONG GIAN

3.1. Piéu kién can bing:

Dieu kien can va du de he luc phang can bang la vecto chinh

va momen chinh ciia hé luc doi véi mét diém bat ky phdi dong

thoi bang khong.

CO LY THUYET
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3. DIEU KIEN CAN BANG VA CAC PHUONG
TRINH CAN BANG CUA HE LUC KHONG GIAN

3.2. Cac phwong trinh can bang:
Diéu kién can va @i dé hé luc khong gian bat ky can bang 12

tong dai sé hinh chiéu ciia cac lwc chiéu 1én cac truc toa do

vudng goc va tong dai s6 moment ciia Cac lwe doi vdi CAC truc

déu bang khong.

ZF =0

n

S

L i=1

Ry

_1l

z

= va < ﬁb(ﬁ)zo

0 | m, (F)=0
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PHUO'NG TRINH CAN BANG
3.3. Bal toan ap dung:

Truc AB lap 2 banh riang 1 va 2, duoc dit trén 2 6 tru A va B, chiu cac luc
tac dung nhu hinh v&. Xac dinh phan luc tai 0 tru A va B. Biét F..=50 kN,
F=40kN, F,,=25kN va F,=80kN, F.,=30kN, F,,=25kN va biét ban kinh
banh ring 1 va ban kinh banh ring 2 1an luot la r,=0,08m va r, = 0,05m.

{ 3. DIEU KIEN CAN BANG VA CAC }

Fa;
Fy o~ = 2
A Vi B
Lty . L
AL AFl‘z VG
Ft, 7<—
1 ; Fa,
0,2 m 0,5m 0,3m
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3. DIEU KIEN CAN BANG VA CAC
PHUONG TRINH CAN BANG

3.3. Bai toan ap dung: v Fa
. p ° g Y 1 Ftl// —> 1 , AY
Gian: A VEr, o
s V94

2

Zé i >
7 ANF I /7 Z

0.2 m 0.5m 0,3 m

X XA

-

R, =Y F, =X, +F, —F, +X; =0
R,=> F, =Y,—F,+F,+ Y, =0

M, => m (F)=-F,02+F,.0,7+Y,.1-F,.r,—F,.r, =0
M, =>m, (F)=-F;.02+F,.07-X,.1=0
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F,= 50 kN,
F.,= 40 kN,
F.,= 25 kN,
,=0,08 m ;
F.,= 80 kN,
F.= 30 kN,

F.,=25 kN,
r,=0,05m

3. DIEU KIEN CAN BANG VA CAC
PHUONG TRINH CAN BANG

X, +50-80+X, =0 (1)
Y,—40+30+Y,=0 (2)
~40.0,2+30.0,7+Y,.1—25.0,08—25.0,05 =0 (3)
-50.0,2+80.0,7-X,.1=0 (4)

(3) = Yg=- 9,75 (kN)

(2) = Ya= - 39,75 (kN)

(4) = Xg= 46 (kN)

(1) = X,=- 16 (kN)

CO LY THUYET
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|

~n

TONG KET

/Chiuluc F \ [ Chiéu hé luc " Moment luc |—:’\ /~Moment chinh

|

F. =+F.cosa R,=>F, T M, =>m,(F)
R =+F.cosp R,=>F M, (F)= Mo (F) M, =2 m, (F)
\FZ :iFCOSY / \ F_QZ:Z IEiz / \mO(FI): iFld J KI\_/IZ: m, (_»i )j

-_—

Vector chinh R = i} : (I\/Ioment chinh My =", (F }
[ = ///FL;];R;\\\ L 0 2: o( )

khong
4 ) : a ) )
Thu gon HLKG: gian DKCB cua HLKG:

- Vector chinh R

- Vector chinhR =0

| = Moment chinh Mg P | = Moment chinh M, :Oj
" PKCB ciia HLP bt ky: |
Ry=0;R,=0;R,=0
\_ MX:O; My:O; MZ:OJ
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. BAITAPCHUONG3 |

1. Mot truc AB ldp 2 banh ring 1 va 2, duoc dit trén 2 6 tru tai A va B,
chiu céc luc tdc dung nhu hinh vé&. Xac dinh phan luc tai cac 6 tru A
va B. Biét F, = 9000 N, F,, = 8000 N, F,; = 4000 N va F,, = 12000 N,

F., = 6000 N, F., = 3000 N va biét ban kinh banh ring 1 va ban kinh

banh ring 2 lan lugt lar, = 0,09 m var, = 0,05 m.
2

N

[~ F a,l

0.6 m 0.2 m
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. BAITAPCHUONG3 |

2. Mot truc AB lap 2 banh riang 1 va 2, duoc dat trén 2 6 tru tai Ava B, chiu
cac luc tac dung nhu hinh v&. Xac dinh phan luc tai cic o tru A va B.
Biét F, = 50 kN, F,, = 40 kN, F,; = 25 kN va F,, = 80 kN, F,, = 30 kN,
F., = 25 kN va biét ban kinh banh ring 1 va ban kinh banh ring 2 lan
luot lar, =80 mmvar, =50 mm.

Ft
F a1
<
N L F I'l th >F > B
L M = Vﬁﬁ'z i
A T
1 2
200 mm 300 mm 200 mm
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. BAITAP CHUONG 3

3. Tam chit nhat ABCD c0 trong luong
P=1000N duoc giir nam ngang nho lién
két cau A, ban 1é tru B va thanh CE tao

véi phuong dung goc 30° . Tim phan luc
lién két tai A, B va luc nén thanh CE.

4. Tam phang ABCD chiju luyc P = 5 kN va

duoc gitr bdi 6 thanh nhu hinh vé. B6 qua
trong luong tam VA cac thanh. Toan hinh
c6 dang khoi 1ap phuong. Xac dinh Ung

luc cua cac thanh. R
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