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= A?

Can bang cua chat diém

Piéu kién can bang (di’ng yén) cua chat diém:

Tong vec to luc tdc dung Ién
2F =10 chat diém tridt tidu
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= A?

Can bang cua chat diém

So do giai phong lien két cila’ chat diém (Free-body
Diagram- FBD): La s do biéu dien tat ca cac luc tac
dung Ién chat diém, gom cac budc:

- Tach rd&i vat thé chiu luc ra khdi nhitng vat thé lién két
vdai no.

- V@& t&t ca cac luc do cac vat thé lién két tac dung |én vat
thé chiu luc.

- Céc luc nay cé gia cat nhau (ddng qui) tai mot diém.

FBD

o <>
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= A?

Can bang cua chat diém

- Vi tdng luc triét tiéu nén cac luc cb chiéu chdng lai nhau,
gom luc gay chuyén dong (active forces) va luc can
tré chuyén dong (reactive forces).

- Lyc tdc dung dugc chia thanh luc da biét (bi€u dién
bang tri s8) va luc chua biét (biéu dién bang chir)

T, Ty

5(9.81) N (trong luc) la luc gay
chuyén déng kéo xudng va la
luc da biét.

Ty, Tg la luc can tré chuyén
dong kéo xudng va la luc
chua biét.

S5(9.81) N
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= A?

Can bang cua chat diém
Piéu kién can bang cua hé luc phang (2D) dong qui:

SF=0
F, + SFi+ 3Fj=0
' SF,. =0
SF, =0
F.
_ ‘.
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Vi du ap dung

Vi du 14: X3c dinh luc cdng ddy BA va BC cén thiét dé treo
khoi tru co khoi luong 60 kg nhu hinh vé .

Vong khuyén B can bang chiu
tac dung cua ba luc cang
day T, , Tc , Tgp trong do
tri s6 Tgp bang trong lugng
khoi tru, Tgp = 60.9,81 N

Ui
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Vi du ap dung

¥ Viét cac phuaong trinh can bang
theo phuong x, y

T, Te i"EFI = ()
3 + TEF,_. = ();
45° '
o ' Tccos45° — ()T, =0
Tesin45° + (2)T, — 60(9.81)N = 0

Tl

' TH,I_:=|::J'{] f‘:;'-HII}I""l )
Giai hai phuong trinh hai an

I'e = 476N
420N

.
Il

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 15: Thung hang co khdi lugng 200 kg duoc treo nho
hai sgi ddy AB va AC. Moi sgi ddy cd thé chiu dugc luc
I6n nhét 10 kN. Cho biét day AB lubn gilt ndm ngang.
H&y xac dinh géc nghiéng 6 nhd nhét dé dady khéng bi
dut

ALWAYS

LEARNING

Mechanics for Engineers: Statics, 13th SI Edition
R. C. Hibbeler and Kai Beng Yap

Vong khuyén A can bang chiu tac

dung cua ba luc cang day Fg ,
F. , Fp trong dé Fp bang trong
lugng thung hang, F, =
200.9,81 N = 1962 N < 10 kN.
Suy ra day AD khong bij dut
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Vi du ap dung

Viét cac phuong trinh can bang

y theo phuong x, y
F,[ —_t)- EF‘ —
+ TZF, = 0

f Fy Fg
I S TaTn _|_ — i  —

J/ I'-_;A - x F{“ cos f Fﬂ H., F{_ cos 0

F.sinf — 1962N = 0

Y Fp=1962N cosf =1 NenFc > Fg

Suy ra day AC chiu luc I6n
haon day AB.

Giai phucdng trinh thd hai

suyra. . _ 1962

c=
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Vi du ap dung

}.'
F,
4] F
‘/ l;:“ Hl-
FA
Y F,=1962 N
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Cho F. < 10000 N

1962
c=— < 10000 N
sin @
sin@ > 220 1962
10000

0 > sin~1(0,1962) = 11,3
6., = 11,3°

Khi d6 Fgz = F..cos(11,39)=
= 10 kN. cos(11,3°) = 9.81 kN
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Vi du ap dung

Vi du 16: Xac dinh chiéu dai cua sgi day AC nhu hinh vé
sao cho den treo co khéi luong 8 kg duoc treo o vi tri
nhu hinh vé. Cho biét chiéu dai lo xo chua bién dang I,z
= 0,4 m va db cung Io xo k,s = 300 N/m.

Vong khuyén A can bang chiu tac
dung cua hai luc cang day T,g ,
T,c Vva trong lugng den W = 8.
9,81 N=78,5N.

kAB = 300 N/m

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



ALWAYS

Vi du ap dung

_1I
30°
1 - x
A LYY
\ W=T858N
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Viét cac phuong trinh can bang
theo phuong x, y

T_':!_E - T..—'l.f COs EDD = I.-}
Ticsin30° — 785N =10
Giai hé 2 pt 2 an
T, = 157.0N
T,g = 1359N
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Vi du ap dung

D06 gian 10 xo dudc tinh theo
y dinh luat Huc

Tag = kapsap: 135.9N = 300 N/m(s,z)
T s4p = 0453 m

Chiéu dai lo xo bién dang
30°

. X lag = U'ap + 5ag
A Tan I,y = 04m + 0453 m = 0.853m
Chiéu dai day AC dudc xac
Y W=T85N dinh tu hinh vé

2m = [,-cos30° + 0.853 m
lic = 1.32m
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Vi du ap dung

Vi du 17: Xac dinh trong luong Ion nhat cua thung treo
duoc gilr cdn bang nhd hé thong déy treo. Biét rang cac
day treo chiu duoc luc cang I6n nhat 100 Ib.
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Vi du ap dung

Xét can bang vong khuyén E
74, chiu tac dung cac luc cang
day Fgg , Fgp va trong

luong thung treo W
HsF =0 Fep cos 30° — Fw(;) =0
, 4
+TEF1 = () F;_.-IJ.SID 30° <+ FEH(E) - W =10
Giai hé pt
Frg = 0.8723W Frp = 0.6043W
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Vi du ap dung

Ti€p tuc xét cadn bang vong

khuyén B chiu tac dung cac luc

- cang dady Fga , Fgc VA Fgg VOi
tri s6 Fos = 0,8723W

+1SF, =0; Fgesin30° - r:}.s?zaw(;) =0

S [ =

Fpe = 1.395TW

5 EF, =0

I_nll_“_.

1.3957W cos 30° + 0.8 zaw( ) — Fya=0

Fgi = 1L.7320W
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Vi du ap dung

So sanh tri s6 cac luc cang day, cé thé nhén thdy day BA chiju
luc I6n nhat. Rang budc diéu kién:

Fea = 1,732W < 100 Ib
Suyra W<57,71b
W. ... =57,71b
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Cac bai tap tuong tu

Bai tap 17: Cho biét khoi lugng khoi tru C la 40 kg. Xac dinh
khoi luong khéi tru A dé giltt hé cdn bang & vi tri nhu hinh
VE.

Hudng dan: Tri s6 luc cdng T,g
= trong lugng khoi tru C

bap so:
my = 20 kg
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Cac bai tap tuong tu

Bai tap 18: Thiét bi kéo thdng khung xe 6 t6 bi va do tai nan
nhu hinh vé. Xac dinh luc cang trong hai day xich AB va BC.

Cho biét luc ddy cua xy lanh thuy luc DB téc dung 1én diém
B co tri s6 3,5 kN

Hudng dan: Xét can béng cla
diém B chiu tdc dung luc
cang day xich BA, BC va luc
day xy lanh thuy luc

450 mm

(o

bap so: 400 mm 250 mm
Fge = 299kN, F,p = 3.7T8 kN
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Cac bai tap tuong tu

Bai tap 19: [0 xo AB co6 do cung k = 800 N/m va chiéu dai
luc chua bién dang 200 mm. Xac dinh luc cang phat sinh
trong hai soi ddy BC, BD khi 10 xo duoc gilr cAn bang & vi tri
nhu hinh vé.

Dap > 400 mm
4a k=s0Nm g
Fegpn =171 N R -
FEE - BN 300 mm

500 mm 400 mm——
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Cac bai tap tuong tu
Bai tap 20: Xac dinh khoi luong Ion nhat cua den treo dudc

gilr c&n bdng nho hé théng day. Biét rang cac déy treo co
thé chiu luc I6n nh&t 400 N.

bap so: ' ;1

M. = 20,4 kg | : . #,fﬁ
\ 2
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= A?

Can bang cua chat diém

Piéu kién can bang cua hé luc khdng gian (3D) dong
qui:

2F =10
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Vi du ap dung

Vi du 18: Luc co tri s6 90 Ib duoc dat vao moc nhu hinh vé.
Luc da cho duoc gilt cdn bang nhd hai ddy AC, AD va mét 1o
xo AB co db cung 500 Ib/ft. Xac dinh luc cang phat sinh
trong hai day va dbé gian cua lo xo.

(8

00 Ib /ft

—\
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Vi du ap dung

; Xét can bang nut bubc chiu tac
dung cac luc cang day va luc
cang 1o xo Fg F¢, Fp va luc 90
Ib.

SF,=0; Fpsin30® = (3)Fc=0

EFII. — {'J: _Fﬂ cos 30° + FH' = ()

(3)Fe=901b =0

2F. =10
Giai phuong trinh
o0 b P 9
H Fr = 1501b
n o~ . Fp, = 240 1b
Po gian lo xo Fg = ksap b
1 — 7 — ;

Sap — f.“llf}ft -
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Vi du ap dung

Vi du 19: Mot den treo co khoi luong 10 kg duoc treo nhd ba
sdi ddy co cung chiéu dai nhu hinh vé. Xac dinh khoang
cach do theo phuong thdng ding s nho nhét tinh to trén
nha dé dédy khéng bi dut. Biét réng moi déy chiu luc cdng
I6n nhat 50 N.
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Vi du ap dung

Do ba day béo tri d6i xrng nén
ching cé luc cang bang nhau.
Xét can bang nut budc day vdi
den chiu tac dung ba luc cang
day T va trong lugng cua dén
co tri s6 10.9,81 N.

Hai phudng trinh tu thoda la

(& ]

s >F,=0 2XF, =10
SU dung phuang trinh con lai, lay
N luc cdng bang gid tri I6n nhat T
1I{9.81) N . — 50 N
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(& ]

3[(50 N) cos y] — 10(9.81)N = 0

081
vy = cos 150 — 49.16%

Xét tam giac vudng t6 den (vudng tai
D)

600 mm

10(9.81) N \\-" tan 49.16° = . § = 519 mm

s cang nhd day cang cdng, cang dé bi ddt. Gid tri trén cling
chinh la khoang cach nho nhat s, = 519 mm.
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Vi du ap dung

Vi du 20: Xac dinh luc cang phat sinh trong hai soi day AC,
AD va dob gian cua lo xo AB nhu hinh Vvé.
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Vi du ap dung

Xét can bang cua nut budc A chiu tac
dung cac luc cang Fg hudng tu A
dén B (hudng theo chiéu duong

Fr Fp truc x), F, hudng tir A dén C (hdp

v0i truc x, y, z cac géc 120°, 1359,
60°), Fp, hudng tu A dén D (Vi
v A(0;0;0) va D(-1 m;2 m;2 m)),

i

A "~ lyc W = 10.9,81 N (hudng theo
// Fg chiéu am truc z
X | Bi€u dién luc cadng theo cac truc
W = 081 N toa do
FH’ — I_'Hi

—1li + 2j + 2k ]
V=12 + (2)F + (2
= —0.333Fpi + 0.667F,j + 0.667Fpk

W= {—981k} N <>
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Vi du ap dung
Diéu kién can bang
EF=“: FB+F{_'+FI_].+"I"'€P:“

(|

Fc Fr Fyi — 0.5F i — 0.707F+j + 0.5F -k
—0.333Fpi + 0.667F,j + 0.667F,k — 981K = 0

v Nhom cac hé s6 cua cac vec to

A ' donvii,j, k
// Fg SF,=0; Fg=05F-=0333F,=0
X ) EF.I — U: _ﬂ-?ﬂ?.lr{ -+ ﬂ-ﬁﬁ?Fﬂ — ﬂ
W =981 N

SF.=0; 05Fc+ 0.667Fp — 981 = 0
Giai hé phuong trinh D0 gian cua lo xo

'Fli=E]3H FszsAB
Fp= 862N 694 N = (1500 N/m)(sug)
Fg = 694N sas = 0,463 m = 463 mm
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Cac bai tap tuong tu

Bai tap 21: Xac dinh luc cang phat sinh trong cac sgi day AB,
AC va AD.

i

bap so:

Fag = 506 N
Fac = 844 N
Fap = 1125 N
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Cac bai tap tuong tu

Bai tap 22: Mét gid treo den hinh tron duoc dung dé treo den
chum coé khoi luong 100 kg nho ba soi day AB, AC, va AD
cung chiéu dai. Cho biét gia treo déo luén gilt nam ngang
va luc cdng I6n nh&t ma déy treo cd thé chiu dugc 1a 1 kN.
Xac dinh khodng céch z nhd nh&t dé déy treo khéng bi dut.

-

bap so: |
_ (().5 m
Z.in =173 mm , C L
D i
~ 2 : B v
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Cac bai tap tuong tu

Bai tip 23: X3ac dinh d6 gidn trong moi 10 xo va luc cdng
trong ddy OC khi gilt cAn bdng vat nang 20 kg. Biét hai o
X0 cO cung dbé cung k = 300 N/m.

I4 nN (’
Dap so: .

Soan = 218 mm

P
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Cac bai tap tuong tu

Bai tap 24: Xac dinh d6 cao d cua soi day AB sao cho luc
cang trong déy AC va AD bdng mét nia luc cang trong déy
AB. Biét ba déy dung dé gilt cdn bang chdu hoa cé khéi
luong 50 kg. Xac dinh luc cang cua méi day trong truong
hop nay.

-~

, A =2 m—~{~2 m-
Dap so:

d=3,61m
Tog = 520 N
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