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Phép cong vec to luc khong gian trong hé
toa do Descartes

Chia mot vec to ra ba thanh phan theo ba truc toa do:

A=A + Ay + A.

A,, A, va A, la ba thanh phan
vec to theo ba truc toa do
cla vec td A trong khong
gian.

Chu y chir in dam viéet thay
cho ki hiéu vec to
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Biéu dién mot vec tc theo vec to don vi cua ba truc

toa do:

z A=Ai+Aj+AK

Ak A, A, va A, la ba thanh phan
hinh chi€u theo ba truc toa
dd cua vec to A trong khong
gian.

A, A, va A, > 0 khi cung chiéu
ducong truc toa do va < 0 khi
kT LA j ngugdc chiéu duong truc toa
Y - a5 :
1 Theo todn hoc cd thé biéu dién
vectd A = (A A A,)
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Tinh do I6n vec to theo ba thanh phan hinh chiéu:

-
L=

Ak

A= VA + A+ A

A Phan biét:
A (in dam)la ki hiéu vec tc

A (in thudng) la ki hiéu d0 I6n
vec to
. 7Y A, A, A, la hinh chiéu cua vec
HII ‘A ~ \ A >
A . tcd A (cung la toa do cua vec
/ td A)
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Hudng cua vec to trong hé toa do Descartes

A, ; A, A
08 — =  CO0s = — 08 — —
Ak Ty A LA

a, B, vy la ba goc hgp badi gilra
u, f vec to A vd3i ba truc toa do.

y Cosa, CosPB, Cosy dudc goi la
cosin chi hudng cua vec tc A

u Ad  Goi u, la vec to don vi dac
7 ' trung hudng cua vec tc A
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Hudng cua vec to trong hé toa do Descartes

rd
&

Cé thé viét lai:
Ak u, = cosai + cos Bj + cos yk
A
u;lﬁf Vi u, cé do I6n bang 1 nén:
Y
A V| A cos’a + cos’B + cos’y = 1
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Phép cong vec to luc khong gian trong hé
toa do Descartes
Biéu dién mot vec to ra ba thanh phan khi biét trudc
do I6n va goc chi hudng

z

A, =A.cosa;
Ay, =A.cosf ;
. 1o/ A, = A.cosy

| g8 |op A N —
=] o 1] v
o) ¥ A, -
Ay '

/
/ __/ .
A= Acosai+ Acos 8 + Acosyk
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Biéu dién mot vec to ra ba thanh phan khi biét trudc
do I6n va hai goéc nhu hinh vé

2 A, = Acosd
A" = Asindg
A = A" cosf = Asindcosh
Ay = A" sinf) = Asindgsinf

A=Asindcosfi+Asindsinflj+ Acosdpk
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Bi€u dién mét vec to ra ba thanh phan khi biét trudc
do I16n va toa dd hai di€ém nam trén gia cua vec to

Gia sU cd vec to F biét trudc
dd 16n F va di qua 2 diém
biét trudc toa dO A(Xx;YaiZa)
va B(Xg;YgiZs):

-

—s

r=AB = (xg — X4, Yp — YarZp — Zy)

Goi u la vec to don vi cua vec
v td r, cling la vec td ddn vi
cua vec td F
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Bi€u dién mét vec to ra ba thanh phan khi biét trudc
do I16n va toa dd hai di€ém nam trén gia cua vec to

u=r/r =F/F
=( (xg — x )i + (vg — v)i + (2 — 24K )

-

+

\/{-‘iﬂ - -1'.4.1]1 + (vg — ."-'.=1.J'2 + (Zp — zZ4)”

Suy ra
F=Fu
= F( (g — x4)i + (v — wa)J + (zp — zo)Kk )
y Vg = x)” + O = 3’ + @ = )
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Vi du ap dung

Vi du 9: Biéu dién luc F ra ba thanh ph3n theo ba truc toa
dé nhu hinh vée.

F=Fcosai+ FcosBj+ Fcosyk
VGi F =200 N ; B =600°; y = 45°
cos” a + cnszﬁ + EGSE‘}"= 1

F=200N 5 ~ -
cos  a + cos  60° + cos"45° =1

cosa = V1 — (0.52% = (0.707)> = +0.5

y
a=-cos (0.5)=60° or a=cos (—0.5)=120°

Dua vao hinh vé chon a = 60°
F=Fcosai+ FcospBj+ Fcosyk
= (200 cos 60° N)i + (200 cos 60° N)j + (200 cos 45° N)k
= {100.0i + 100.0j + 1414k} N
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Vi du ap dung

Vi du 10: Biéu dién luc F ra ba thanh ph&n theo ba truc toa
dé nhu hinh vée.

e

F=1001b
F=1001b

: ©

X

Chia vecto F = F, + F'. Sau d6 chia F= F, + F,
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o
I

100 sin 60° Ib = 86.6 1b

R
[

100 cos 60° 1b = 50 1b

F=1001b F.= F'cos45° = 50cos 45°1b = 354 1b

F, = F'sin45° = 50sin45°1b = 3541b

F = {354i — 354j + 86.6k } Ib
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Vi du ap dung
Vi du 11: Biéu dién luc F ra ba thanh ph&n theo ba truc toa
dé nhu hinh vée.
- Xac dinh toa d0 cua Ava B
A(2 m;0;2m) ;
B(4 m;3 m;-4 m)

Fag = Vg — x07 + O — 3 + (zg — 2a)°

( (xpg = x )i + (vg — ya)j + (zp — 20K )

F=F 3 3 3

=N ]'|4 m \/{-TB —x4) + (v — ya) t+ (23 — 24)
B = (630 N)(7i + 3j — k)

= {180i + 270j — 540k |} N
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Cac bai tap tuong tu

Bai tap 10: Biéu dién luc F ra ba thanh ph3n theo ba truc toa
dé nhu hinh vée.

Hudng dan: a =120°; y = 60°

Pap so:

F = {-250i — 354j + 250k} N
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Cac bai tap tuong tu

Bai tap 11: Biéu dién luc F ra ba thanh ph3n theo ba truc toa
dé nhu hinh vée.

F=T750N

Pap so:
F = {265i—459j + 530k} N
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Cac bai tap tuong tu

Bai tap 12: Biéu dién luc F ra ba thanh ph3n theo ba truc toa
dé nhu hinh vée.

& ]

F=900N
| ——
4 m 2m ¥

| /"'Em //
f’,.-'"rf 7m
X

F = {—400i + 700§ — 400k } N

Pap so:
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Phép cong vec to luc khong gian trong hé
toa do Descartes

Tuong tu trong phep cong vec ta luc phang, phép cong vec
td luc khong gian dudc bi€u dién:

Fp = 3F = SF,i + 3F,j + 3Fk

(FR)x = LF
(Fr)y = L F ;

(FR)E = EFE

Mechanics for Engineers: Statics, 13th SI Edition © Pearson Education South Asia Pte Ltd
ALWAYS LEARNING R. C. Hibbeler and Kai Beng Yap 2013. All rights reserved PEARSON



Vi du ap dung

Vi du 12: Hai luc tac dung Ién moc nhu hinh vé. Xac dinh do
I6n va goc chi hudng cua luc F, sao cho hop luc cua hai luc
co do 1on 800 N va huong doc theo chiéu duong truc y.

Biéu dién F,, F, theo ba truc toa do:
F, = F,cosai + F,cos B;j + F,cos vk

= 300 cos 45%i + 300 cos 60°j + 300 cos 120° k
= {212.1i + 150§ — 150k } N
F, = Fyld + Fp,j + Fik

Tinh hop Iuc Fg:
F.ﬁ — Fl. + F:

= 212.1i + 150§ — 150k + Fai + Fy,j + F>.k

Vi hgp luc cé d6 I6n 800 N va hudng theo chiéu duadng
trucy, nén: F, = (800 N)(+j) = {800j} N <>
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Vi du ap dung
Suy ra: 800j = 212.1i + 150§ — 150k + Fs,i + Fo,j + F>k
Nhom lai: 800j = (212.1 + Fy)i + (150 + F3)j + (=150 + Fy)k
Can bang hé so hai vé theo i, j , k:
0=2121+F,, F.,==212.1N

0==150 + F5. Fy.= 150N

—

PdI6n ctaluc F, @ Fy = V(=212.1 N)* + (650 N)* + (150 N)’

= TOO N
-212.1
700
650
ﬁs
150
700°

Hu’('jng cua Iu’c F2 . COSa, =

a; = 108°
cos B, =

B, = 21.8°

COS ¥y = v, = 77.6°
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Vi du ap dung

Vi du 13: Mai che duoc treo boi hai soi day cap nhu hinh vé.
Cho biét day cap tac dung cac luc F,z = 100 N ; F,r = 120 N
Ién moc treo tai A. Hay xac dinh hop luc cua hai luc da cho
theo truc toa do.

- ' Xa&c dinh toa dd cac diém:
|

4 A(0,0;4 m), B(4 m,;0;0),
C(4 m;2 m;0)

Fup= 100N Fa=120N
m Tinh cac vec to:

v TaB = (Xg=Xa) 1+ (Yg-Ya)J+ (Zg-za)k

/i rpg = {4i — 4k} m

e/ . PO 18n: raz = V@m) + (—4m)’ = 5.66m
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Vi du ap dung

z Suy ra
|
TAg 4 4 )
Fip = Fipp|l — | = (100N)| —i — —Kk
& e A (?'AB) ( ) (5.661 5.66
Fap = 100NJ | Fap = 120N Fup = {70.7i — 707k } N
4
Tuong tu
v Tye= {4i +2j — 4k} m
/ /4m rie=V@m?+@2m)P+ (—4m):=6m

[80i + 40j — 80k } N
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Vi du ap dung
Tinh hgp luc:

Fr =F,3 + F,c = {70.7i — 70.7k } N + {80i + 40j — 80k } N

151i + 40j — 151k N
J

ALWAYS LEARNING
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Cac bai tap tuong tu

Bai tap 13: Xac dinh dbé Ion va huong hop luc cua hai luc da
cho nhu hinh vé.

F>=4001b
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Cac bai tap tuong tu

Bai tap 14: Hai luc tac dung Ién gia nhu hinh vé. Xac dinh
goc chi hudng cua luc F sao cho hop luc cua hai luc hudng
doc theo chiéu duong truc y. Xac dinh dé Ion cua hop luc
F.. Cho biét B < 90°.

Bap so: e F=500N
P~ o
a = 121° I
y = 53.1° =
Fp = 754N 8
B = 525° //-
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Cac bai tap tuong tu

Bai tap 15: Xac dinh do I6n va goc chi hudng hop luc cua hai
luc tac dung I1én moc tron tai A.
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Cac bai tap tuong tu

Bai tap 16: Cho ba luc Fg , F., F, dat tai A, co hudng nhu
hinh vé. Gia su hop luc cua ba luc hudng tu A dén O va co
do Ion 1300 N. Hay xac dinh db Ion F5, F-, Fp . Biét x = 0,

/3 m/‘ V
4.
/

Zz=55m. z
Dap so: 5 5

Fe=442 N. Fyp= 318 N; Fp = 866 N
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Let Learning Contint
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