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Phan 1: Tinh hoc

Tinh hoc khao sat su can bang (ding yén) cua
vat the dudi tac dung cua luc, gom 2 budc:

a) Phan tich luc tac dung lén vat.
b) Thiét Iap diéu kién can bang cho hé luc.
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Cac khai niém co ban

Chat diém (Particle): |a cic vat thé cé khdi lugng nhung
kich thudc cé thé bod qua, duoc xem nhu mot diém.

Vat ran tuyét déi (Rigid Body): Ia cac vat thé cd khdi
lugng, hinh dang va kich thudc. Bién dang cua vat thé Ia
rat nho, c6 thé bdo qua dudi tédc dung cua luc. Suy ra
diém dat luc khéng thay dbéi khi truyén luc

Luc (Force): la dai lugng dac trung cho tac dung co hoc
cua vat thé nay lén vat thé khac ma két qua vat thé sé
bién dang hodc chuyén dbéng. Luc dudc biéu dién bang
vec to. Ban vi cua luc la Niu ton (N) trong hé SI, Ia
pound (Ib) trong hé Anh-My. (1 |Ib = 4,448 N)
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TA(.'
kaig=300N/m
YWt 0
> X
AT Tin
\ W=785N
(a) (b)

Vi du cac luc tac dung Ién chat diém A (Vong khuyén
A)
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k=201 fin.

Fig. 5-8 I.\,

(c)

Vi du cac luc tac dung Ién Cang phanh AB (Vat ran
AB)
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Ba dinh luat cua Newton

Pinh luat 1: Chat diém ding yén hodc chuyén dong thang
déu khi téng cac vec to luc tac dung Ién chat diém bang

khéna.
Y F =0 <=> Chatdiém ding yén ( hodac chuyén dong

thang déu)
Pinh luat 2: Néu chat diém chiu tdc dung cla /uc khéc

khéng thi chat diém chuyén dbéng cé gia téc cung
phudng, cung chiéu vdi luc, co do I6n ti |é vbi d0 IGn cua

luc.

Pinh luat 3: Luc tac dung va phan tac dung la 2 luc cung
gia, ngudc chiéu va cung do Ion.
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Vec to luc

Cong véc to luc: theo qui tac hinh binh hanh (b) hoac
theo qui tdc tam giac (c).

{a) (b) (c)

F. dugc goi la luc tong hdgp hay la hop luc (Resultant
Force).

Véc td luc con co thé biéu dién bang chir in dém.
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Vec to luc

Chia véc tg luc theo 2 phuong u, v cho trudc: dung qui
tac hinh binh hanh.

F,, F, dudc goi la cac luc thanh phan (Component Forces).
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Vec to luc

Tri s60 hgp luc va cac luc thanh phan: duoc tinh theo
dinh Iy ham cos (Cosine law) va dinh ly han sin (Sine
law) trong tam giac.

Cosine law:
C=vA’+ B*—2ABcosc
Sine law:
A _ B _ C
sina  smbp sinc
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Vi du ap dung

Vi du 1: Mdc chiu tac dung hai luc co huong va tri s6 nhu
hinh vé. Tinh tri s6 va hudng cua hop luc.

10°

——

Fy=150N

Fy=100N

R o
i
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Vi du ap dung

Vé hinh binh hanh luc nhu hinh vé

65°

360° — 2(65%)
= 115°
2

100N
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Vi du ap dung

Dung dinh ly ham cos trong tam giac tinh tri s6 hgp luc:

Fr = V(100 N)2 + (150 N)2 — 2(100 N)(150 N) cos 115°
= V10000 + 22 500 — 30 000(—0.4226) = 212.6 N
= 213N

Dung dinh ly ham sin trong tam
giac tinh huéng cua hdp luc hop
v@i phudng ngang thong qua goc

o :
150 N 2126 N 150 N
- = — sinf = (sin 115%)
sin @ sin 115° 2126 N
# = 398°

¢ = 39.8° + 15.0° = 54.8°
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Vi du ap dung

Vi du 2: Chia luc ndm ngang co tri s6 600 Ib ra hai thanh
phan doc theo hai phuong u, v nhu hinh vé. Xac dinh tri
s6 cua hai luc thanh phan nay.

Mechanics for Engineers: Statics, 13th SI Edition © Pearson Education South Asia Pte Ltd
ALWAYS LEARNING 4
R. C. Hibbeler and Kai Beng Yap 2013. All rights reserved PEARSON



Vi du ap dung

Vé hinh binh hanh luc nhu hinh vé
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Vi du ap dung

Dung dinh ly ham sin trong tam giac tinh tri s6 cac luc
thanh phan:

F. _ 6001b
sin 120°  sin 30°
F, = 1039 1b

F, 600 Ib
sin 30° sin 30°
F.= 600I1b

i

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 P EARSON



Vi du ap dung

Vi du 3: Xac dinh do I6n cua luc thanh phan F sao cho hop
luc cua hai luc trén hinh vé hudng theo chiéu duong truc
y. Tinh dé I6n cua hop luc.

-‘ I
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Vi du ap dung

Vé hinh binh hanh luc nhu hinh vé

-kl

200 b

30
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ALWAYS

Vi du ap dung

Dung dinh ly ham sin trong tam giac tinh tri s6 luc thanh
phan va hagp luc:

LEARNING

F r—
sin 60°

200 1Ib
sin 457

245 1b

200 1b
sin 45°

= 2731b
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Vi du ap dung

Vi du 4: Cho biét hop luc cua hai luc tac dung Ién moc
hudng doc theo chiéu duong truc x nhu hinh vé. Hay xac
dinh gia tri goc 6 sao cho do I6n F, co gia tri nho nhat.
Tinh dé I6n cua hop luc trong truong hop nay.

Fy = 800N
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Vi du ap dung

Vé hinh tam giac luc nhu hinh vé
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Vi du ap dung

Cac truong hgp xay ra doi vaéi F, nhu hinh vé. Do I6n F, nho
nhat Ung vdi phudng cua nd vuong goc vdai truc x. Suy ra
0 = 90°. Khi d6, do Ién F, va do Ién hgp luc dugc tinh:

Fr = (800 N)cos 60° = 400 N
F, = (800 N)sin 60° = 693 N

Cé6 thé sir dung dinh Iy ham sin cling tim ra két qua.
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Cac bai tap tuong tu

Bai tap 1: Cho hai luc tac dung Ién moc treo nhu hinh vé.
Xac dinh dé I6n cua hop luc. Xac dinh hudng cua hop luc
théng qua goc gilta hop luc va phuong ngang.

bap s6: F, = 666 N

Goc = sinh vién
tu tinh

200N
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Cac bai tap tuong tu

Bai tap 2: Cho luc co do Ion 450 Ib tac dung lén két cau
gom hai thanh nhu hinh vé. Hay chia luc nay theo hai
phuong AB va AC. Xac dinh do6 I6n cua cac luc thanh
phan. Cho biét thanh nao chiu kéo va thanh nao chiu

nén? Giai thich tai sao?

bap s6: F,g = 869 |b

Fac = 636 Ib
AB chiu nén, AC
chiu kéo
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Cac bai tap tuong tu

Bai tap 3: Cho biét dbé Ion cua hop luc la 500 N va hudng
doc theo chiéu duong truc y. Hay xac dinh do Ion cua luc
F va gia tri goc 6.

Pap s6: F = 960 N
6= 45,20 15° *

TOO N

Mechanics for Engineers: Statics, 13th SI Edition © Pearson Education South Asia Pte Ltd
ALWAYS LEARNING 4
R. C. Hibbeler and Kai Beng Yap 2013. All rights reserved PEARSON



Cac bai tap tuong tu

Bai tap 4: Mot dam thép duoc
treo nho hai day xich. Cho hop Y
luc cua hai luc tac dung l1én hai Fy F,
déy xich c6 dé I6n 600 N va \ 5/‘
hudng theo chiéu duong truc vy. o
Hay xac dinh goc 6 sao cho do %@#
Ion Fg la nho nhat. Khi do xac
dinh do I6n F, va db Ion Fg.

Pap sb: 6 = 60°
Fy, = 520 N
Fs = 300 N

ALWAYS LEARNING
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Cac bai tap tuong tu

Bai tap 5: Xac dinh goc 6 cua dam F,=8kN
thép A trong két cau cho Iluc cho
nhu hinh vé sao cho hop luc
cua hai luc F, va Fg hudng theo
phuong ngang sang phai. Tinh
tri s6 cua hop luc trong truong
hop nay.

bap s6: 6 = 54,90
F. = 10,4 kN

Fg=6kN
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Phép cong vec to luc phang trong hé toa
do Descartes
Chia mot luc ra hai thanh phan theo hai truc toa do:

Truong hop biét do Ion va goc nghiéng cua luc vdi truc x:

= Fcost

Fy
F, = Fsin 6
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Phép cong vec to luc phang trong hé toa
do Descartes
Chia mot luc ra hai thanh phan theo hai truc toa do:

Truong hop biét do 1on va tam giac goc nghiéng cua luc:

v F ¥
x _ @ F, = F(—)
¢ €

F
F ¢ . .

C

Dau “-"” do F, ngugc VvGi
chiéu duadng trucy
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Phép cong vec to luc phang trong hé toa
do Descartes

Biéu dién vec td luc trong mat phing toa do
Descartes:

Goi i va j la vec to don vi cua truc x va y

1 F = Fl‘l T F'nl
jT F, va F, mang dau + khi cung
B F chiéu duaong truc x va y

A

F, va F, mang dau - khi ngugc
chiéu duong truc x va y
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Phép cong vec to luc phang trong hé toa
do Descartes
Xac dinh hgp luc trong mat phang toa do Descartes:
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Phép cong vec to luc phang trong hé toa
do Descartes
Xac dinh hop luc trong mat phang toa do Descartes:
¥

F] — Fl_i'i -+ Fl}'j
r F, = —F1 + F,)
|‘§-. _T Fiy F?— — Fﬁ.‘ri - F.'*-h'j
Flr_.‘ = - t-“'- :lFlJ: v
L F?Lr
s
F_;}.

FR — F] + FE + F_:-,,
— F]_.l.i. + Fl_‘l.‘-j - Fll_'i + szj + Fll'i - F_:;.\.j
- 1Ir~Fl.1' - FE.-: T Fﬁ.r“ + {Fl_r T FE_\' - Fh}j

- {FH'L}i + {FR\}j
|
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Phép cong vec to luc phang trong hé toa
do Descartes
Xac dinh hgp luc trong mat phang toa do Descartes:

Y Véi:
(Fr)y Fr [LJ‘ {FR]_[ — Fl_r - Flr T F?r.l‘
E \ (+ T] {;Fﬁ'}}- - Fl_v + FE}* - Fﬁ}.'
/ x
[E'H'}J;'

{FR].[’ — k'F'I.

Tong quat: (Fg), = XF,
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Phép cong vec to luc phang trong hé toa
do Descartes
Xac dinh hgp luc trong mat phang toa do Descartes:

D06 I6n cua hagp luc:

(Fg), Fy FR — R/{FR}% T {FR}\E

éﬂ“ \ Hudng cua hgp luc:
X

{FR]_T
(Fg)y

f = tan™’ |
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Vi du ap dung

Vi du 5: Moc tron chiu tac dung cua hai luc Fy va F, nhu
hinh vé. Xac dinh do Ion va hudng cua hop luc.

F, =400 N F, = 600N
45°

= - 3[-]_‘}
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Vi du ap dung

Vi du 5: Moc tron chiu tac dung cua hai luc Fy va F, nhu
hinh vé. Xac dinh do Ion va hudng cua hop luc.

hd
e T:? __F‘ ~ %Y Chia cac Iuc ra cac thanh phan
: - theo phudng x va y nhu hinh
A" “\30° VE.
- X
5 (Fp), = SF:  (Fg), = 600 cos 30°N — 400 sin 45° N
= 2368 N—
+1(Fp), = XF,; (Fg), = 600 sin 30° N + 400 cos 45°N
= 582.8N1
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Vi du ap dung

y D06 I6n hagp luc:

Fr = V(236.8 N)? + (582.8 N)?
= 629 N

Huéng cua hgp luc:

582.8 N
f =tan | —— | = 67.9°
tan (236.3 N)

X
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Vi du ap dung

Vi du 6: Tai dau O cua can truc chiu tac dung cua ba luc
déng phdng nhu hinh vé. Xac dinh db 16n va hudng cua
hop Iluc

F,=250N

-
0 Fi=400N
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Vi du ap dung

Vi du 6: Tai dau O cua can truc chiu tac dung cua ba luc
déng phdng nhu hinh vé. Xac dinh db 16n va hudng cua
hop Iuc

y

Chia cac luc ra cac thanh phan
theo phuong x va y nhu hinh
VE.

—400 N + 250 sin 45° N — 200(2) N
= —3832N = 3832 N«

{F .‘-1'}_1'

Ly L

+1(Fp)y = 3F;  (Fg), = 250 cos 45° N + 200(3) N

296.8 N1 <>
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Vi du ap dung

v D06 I6n hagp luc:
A 2968 N Fr = V/(—383.2N)? + (296.8 N)2
— 485N

- : x  Hudng cta hop luc:
3832 N 0
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Vi du ap dung

Vi du 7: Xac dinh do I6n cua luc thanh phan F sao cho hop
luc cua hai luc trén hinh vé hudng theo chiéu duong truc
y. Tinh dé Ion cua hop luc. (Giai lai Vi du 3. Yéu cau su
dung phuong phap toa dé Descartes)

-‘ I
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Vi du ap dung

Vi du 7: Xac dinh do I6n cua luc thanh phan F sao cho hop
luc cua hai luc trén hinh vé hudng theo chiéu duong truc
y. Tinh dé Ion cua hop luc. (Giai lai Vi du 3. Yéu cau su
dung phuong phap toa dé Descartes)

y Chia cac luc ra cac thanh phan
theo phuong x va y nhu hinh
VE.

(Fr), = 200 cos30° Ib - F sin45° Ib

(Fr)y = 200 sin30° |Ib + F cos45° Ib
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Vi du ap dung

Pé hop luc hudng theo chiéu duong truc y thi:
(Fr), = 200 cos30° Ib - Fsin45°1b =0
(Fr)y = 200 sin30° Ib + F cos45°Ib > 0

Suy ra: F = 200 cos30°/sin45° = 245 |b

Fr = (Fr)y = 200 sin30° Ib + 245 cos45° |b = 273 Ib
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Vi du ap dung

Vi du 8: Cho biét hop luc cua hai luc tac dung Ién moc
hudng doc theo chiéu duong truc x nhu hinh vé. Hay xac
dinh gia tri goc 6 sao cho do I6n F, co gia tri nho nhat.
Tinh do I6n cua hop luc trong truong hop nay. Giai lai Vi
du 4 theo phuong phap toa dé Descartes

Fy = 800 N
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Chia cac luc ra cac thanh phan
theo phuong x va y nhu hinh
VE.

L (Fo), = SF; +1(Fp), = 3F,;

X

(Fr)x = 800 cos60° N + F, cos6 N
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Vi du ap dung

Vi hgp luc hudng theo chiéu dudng truc x nén:
(Fr), = 800 sin60° N - F, sin8 N =0
Suy ra: F, = 800 sin60°/sinB
F, dat gia tri min khi sin@ = 1 . Suy ra 6 = 90° va:
F, = 800 sin60° = 693 N

Fr = (Fr), = 800 cos60° N + 693 cos90° N = 400 N
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Cac bai tap tuong tu

Bai tap 6: Xac dinh dé Ion va huong hop Iluc cua ba luc tac
dung lén tdm noéi nhu hinh vé

L Fi= 650N
Dap so: 6 = 4,12° }ﬁ\ /;z?juﬁ
Fr = 1,96 kN ) \

45°
N =
OO0 —— F; =900 N
'- 5 £ fa -'I
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Cac bai tap tuong tu

Bai tap 7: Cho biét hop luc cua ba luc tac dung Ién gia treo
nhu hinh vé co db I6n 450 N va hudng theo chiéu duong
truc u. Hay xac dinh dé Ion F, va gia tri goc ¢.

-1.

bap so: d= 10,9°
F, = 474 N
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Cac bai tap tuong tu

Bai tap 8: Xac dinh dbé I6n cua luc F sao cho hop luc cua ba
Iuc da cho nhu hinh vé dat gia tri nho nhat. Xac dinh gia tri
nho nhat cua hop luc.

Pap s6: F = 2,03 kN
Fr = 7,87 kN
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Cac bai tap tuong tu

Bai tap 9: Xac dinh db Ion cua luc F, va goc 6 sao cho hop luc
cua ba luc dd cho cé hudng thdng dung lén trén va cd dd
Idn 800 N. y

HO0 N
bap so: 6 = 29,1°
F, = 275N
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