Chu dé 3. TINH HQOC VAT RAN
A. TOM TAT LY THUYET
1. Mt s6 khai niém co bin vé cin bang ciia vt rin

_I_

Vit rén 1a vat ma khoang cach giita hai chit diém bét ki khong ddi (vat
khong thay doi hinh dang)

Gi4 cua luc: Pudng thing mang vecto luc goi 12 gia cua luc hay duong tac
dung ctia luc.

Hai lyc truc doi 1a hai luc cung gia, nguoc chiéu va c6 do 16n bang nhau.
Trang thai can bang la trang thai ma moi di€ém cia vat ran déu ding yén.

He lyc can bang 1a hé luc tic dung 1én cing mét vét ran dimg yén lam cho
vat tiép tuc dung yén.

Trong luc cua vat ran co gia la duong thang ding, huéng xuong dudi va
dat & mot diém xac dinh gan voi vat, diém ay goi 1a trong tam cua vat ran.

2. Cin bing ciia mdt vit chiu tac dung ciia hai lyc va ba lyc khong song song

J’_

Piéu kién can bang clia mot vat ran chiu tac dung cta hai lyc 13 hai luc d6
phai cing gia, ciing d6 16n va nguoc chiéu: Fi+F=0.
Dua vao diéu kién cén bé"mg ctia mot vat rin chiu tac dung cua hai lyc ta co
thé xac dinh duoc trong tAm cua cac vat mong, phéng.

» Trong tdm cla cac vat phiang, méng va c6 dang hinh hoc ddi xing

nam & tim dbi xtng cua vat.

Diéu kién cin bing ctia vat rin chiu tac dung cta ba luc khong song song:

* Ba lyc d6 phai dong phing, déng quy.

= Hop luc cia hai lyc phai can bang véi lyc thi ba: Fi + F> =—F;
Quy tic tong hop hai lyc co gia dong quy: Mudn tong hop hai luc cé gia
ddng quy, trude hét ta phai truot hai vecto luc d6 trén gia cua chung dén
diém dong quy, roi 4p dung quy tic hinh binh hanh dé tim hop luc.

3. Can bing clia mdt vt c6 truc quay cd dinh. Momen I

+

Momen luc dbi véi mot truc quay la dai lugng dac trung cho tac dung lam
quay cia lyc va dugc do bang tich ciia lyc v6i canh tay don cua né:
M =Fd, don vi cia momen luc 1a (N.m).

Quy tdc momen luc: Mudn cho mét vat c¢é truc quay ¢ dinh & trang thai
cin bang, thi tong cac momen luc ¢6 xu hudng lam vit quay theo chiéu
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kim ddng hd phai bang téng cac mémen luc c6 xu hudng lam vat quay
nguoc chiéu kim déng ho.

4. Quy tiic hop e song song ciing chiéu

+

Hop luc cia hai liuc song song cing chiéu 1a mét luc song song, ciing chidu
va c6 d6 16n bang tong cac d6 16n cia hai luc dy.

Gia cua hop luc chia trong khoang cach giira hai gia ctia hai luc song song
thanh nhiing doan ti 1¢ nghich véi d6 16n cua hai lyc ?iy.

F=F,+Fy Lil = d_2 (chia trong).
FZ dl

5. Cac dang cin bing ciia mdt vt c6 mit chan dé

J’_

C6 ba dang can bang la can bang bén, can bang khong bén va cin bang
phiém dinh.

Khi kéo vat ra khéi vi tri can bé"mg mot chit ma trong lyc clia vat co xu
hudng:

= kéond vé vi tri can bang, thi d6 13 vi tri cn bang bén.

= kéo ndraxa vi tri can bang, thi d6 13 vi tri cin bang khong bén.

»  giit n6 ding yén & vi tri méi, thi d6 13 vi tri can bang phiém dinh.
Chii ¥: O dang can bang khong bén, trong tAm & vi tri cao nhét so vdi cac
vi trf 1an can. O dang can béng bén, trong tam & vi tri thép nhat so voi cac
vi tri 1an can. O dang can bang phiém dinh, vi tri trong tim khong thay doi
hodc & mot d6 cao khong ddi.
biéu kién can b?ing ctia mot vat ¢c6 mat chan dé: gia cua trong luc phai
xuyén qua mit chan dé (hay trong tim “roi” trén mit chan dé).

Muén ting mirc viing vang ciia vat c6 mat chan dé thi ha thip trong tim va
tang dién tich mat chan dé cua vat.

6. Chuyén dong tinh tién va chuyén dong quay ciia vt rin

+

Chuyén dong tinh tién cua vat ran 1a chuyén dong trong d6 dudng thing
ndi hai diém bat ki cua vat ludn ludn song song vé6i chinh no.

Gia tbc chuyén dong tinh tién cua vat rin duoc xac dinh béng dinh luat II
Niu-ton: F=Fi +F> +...+ F. =ma

Momen lyc tic dung vao mot vat quay quanh mét truc ¢d dinh lam thay doi
tbc do goc cua vat.

Moi vét quay quanh mdt truc déu c6 murc quan tinh. Mtrc quan tinh cta vat
cang 16n thi vat cang kho thay déi tbe do goc va nguoc lai.
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7. Ngéu lyc
+ H¢ hai lyc song song nguogc chiéu c6 do 16m béng nhau va cung tac dung
vao mot vat goi 1a ngau luc.
+ Momen cua ngau luc: M = Fd (d 1a khoang cach giita hai gia cia hai luc
trong ngau lyc).
+ Momen ciia ngau lyc khong phu thudc vao vi tri ctia truc quay vudng goc
v6i mit phang chira ngiu lyc.

B. PHAN DANG VA PHUONG PHAP GIAI
Dang 1. CAN BANG CUA VAT RAN KHONG CO TRUC QUAY
Loai 1. Hop cac lwc dong quy
= Phwong phap giai:
+ Xéc dinh va biéu dién céc luc tac dung 1én vét rin
+  Viét diéu kién can bang cho vatrén: Fi+Fa +...+ Fa =0 (*)
+ Tim diém ddng quy cua cac luc. Néu cac luc khong ddng quy thi truot cac
lyc trén gia ctia ching cho dén khi cing gip nhau tai mot diém dong quy 1.

+ Giai phuong trinh (*) theo mét trong hai cach sau:
= Phén tich va tong hop luc theo quy tic hinh binh hanh. Tim hop
F= \/Ff +F; + 2FF,cosa
luc F theo cong thuc: o
a=(F,F)
*  Chiéu phuong trinh (*) 1én c4c truc toa do dé dua vé dang dai s6.
Chii y:

v Chwong dong luc hoc chat diém khi biéu dién luc tac dung lén vdt ta co thé
xem vat nhur chat diém, roi biéu dién cac luc 1én chat diém do.

v Churong tinh hoc vdt rdn, vt c6 kich thiede ding ké so véi hé quy chiéu
dang xét nén khong thé xem vt nhuw chat diém, do d6 khi biéu dién luc
phdi biéu dién Ién vit, tai diém ddt ciia luc.

Vi du 1: Cho bén luc ddng quy,

st
N

dong phang nhu hinh v& bén.
Biét F, = 5N, F, = 3N, F; = 7N, <

——

ookl

~

sl 4
w

F, = IN. Tim hop luc cia bdn
luc do.

Huéng din
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+Tacod: F=Fi +F, +F; +1_54=(]?‘2 +F‘4)+(1_51+1_53)=1_524 +Fis
] {F M L {f:lm E,

+ Vo1 Fa:

+Vi Fas LFs =>F=JF3+F, =2J2N

Vi du 2: Cho ba lyc dong quy ciing ndm trong mot mit phing, c6 d6 16n bang nhau
va ting d6i mot 1am thanh goc 120°. Tim hop luc cta chung.

Huwéng din
+Taco: F=F =F =a

+ Hop lyc: F=F +F,+F, =Fu» +F;
F, =JF2 + F2 + 2FF,cos120° = a
)_Ff ~(F +F})
—2F,F,

+ Lai co:

cos(FleF2

= F,,OF, = 60° = F,,OF, =180’

+Dodo: F, N E vacingdolonnén E, +F =0=F +F, +F, =0

Vi du 3: Mot vat c6 khéi lugng m chiu
tac dung cua hai lyc luc Fi va F» nhu F
hinh. Cho biét F, =203N; F, =20N; &
a=30° 1a goc hop boi Fi v6i phuong
thang ding. Tim m dé€ vat can bang.

Huwdéng dan
+ Goi P la trong luc tac dung lén vat
+ Pé vat can bang: Fi+F,+P=0
+Goi F 1a hop lyc cua hai lyc Fi va F,.
+Taco: Fi+F,+P=0<F+P=0=F=-P
+ Vay dé vat can bang thi hop cua hai luc Fi

va F» phai cing phuwong, nguoc chiéu véi P.
Do d6 ta biéu dién duoc cac luc nhu hinh v&.
E

N ~ , FE
+ Tu hinh vé ta c6: —2—=—— J _
sino.  sinf}
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. F.sin30° 3 |[p=60"
>sinf=—"—=—=

F, 2 B=120°
THI: B=60° = F, =90° = F = \/F> + F? =40N = P = 40N = m = 4kg

TH2: B=120° =F =30° =F=F =20N=P=20N=m=2kg
Vay c6 hai truong hop thoa man la m = 2kg hodc m = 4kg

Vi du 4: Mot vat co khdi
lwong m = 3 kg treo vao diém
chinh gifra cua soi day AB.
Biét AB = 4 m va CD = 10

cm. Tinh luc kéo cua moi nira

soi day. LAy g = 9.8 m/s%.

Huéng dian

Cach 1:
+ Céc luc duoc biéu dién nhu hinh vé

]

C
A< FoTTTTTTTTToommmmmmm o2 B
Tap i Ts
! Tial Tis !

T2A D T2B
v ﬁ

~ Tap=Tia +Taa (TIA N ﬁ,sz J.ﬁ)
+ Phan tich luc cang cia moi soi day: 1 _ - o _
Teo=Tis +T2s (TIB N P, Ts LP )

TAD :TBD =T
Voéi: T, =T,z =T,
T,=Tp=T,

+ Vi vat ndm can bang nén: P+Tap+Teo =0 <> P+Tia +Toa+Tis+Tos =0
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Toa N T - -~ -
+Vi{ A ® nén Toa+ T =0=>P+Tia+Tiz=0

T,, =Ty
T = = = .= P P
+Ma: Tia +Tis =2T1:>P+2T1 =O:>T1=E:>T1A :TIB:E

. T
+ T hinh ¢6: sino = DC =_1a :i:T:294N

JAC? +DC? T 2T

Cach 2:
+ Cac luc tac dung I1én vat dugc biéu dién nhu hinh

+ Didu kién can biang: P+ Tap + Tep =0 (*)

v P
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéu (*) 1én Ox ta c6: Ty, cosa—T,,cosa=0=T,, =T,, =T (1
+ Chiéu (*) 1én Oy ta c6: —P + T, sino+ T, sino = 0 )
+ Thay (1) vao (2) tac6: —P+Tsina+Tsina=0=T= P
2sina
+ Tt hinh c6: sina =D—C:> T=294N
AC? +DC’

Vi du 5: Hai mat phéng tao voi mat
nam ngang cic goc 45°. Trén hai
mat d6 nguoi ta dat mot qua cau ¢co

trong lugng 20 N. Hay xac dinh ap

luc cia qua cau lén hai mat phang

do.
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Huéng dian
Céch 1:
+ Cac lyc tac dung 1én qua cau gom:
= Trong luc P c6: diém dat tai trong tam
qua cau, c6 phuong thing dung, co
chiéu hudng xudng.
= Phan luc N, va N, cua hai mat phing
nghiéng c6: diém dat tai diém tiép xtic

gilta qua cau véi miat do, c6 phuong
vudng goc véi mit dd, co chiéu hudng
vé phia qua cau.
+ Céc luc tac dung lén qua cau dugc biéu dién .
nhu hinh vé a. N

+Céc lyc Ny, N, va P dong quy tai tim I cla ‘ AN

qué ciu nén ta tinh tién N, va N, lai1 (hinh b) ¢ N2
+ Qua ciu nim can bang nén: Ni+N;+P=0

+ Goi Nla luc téng hop cua hai lyc Ni va N».
:>N+13=0:>N=P=20(N)

+ Vi hai mét nghiéng tao v6i nhau mét goc 90° v P
va Ni = Nz nén hinh N;NN_I 14 hinh vudng Hinh b
= N=N2=N,v2 =N, =N, =10§2(N)
+ Ap luc 6 can bang véi phan luc nén 4p luc Q do qua cau dé 1én cac mit phing
nghiéng 1a: Q=N, =N, =10v2(N)
Cach 2: Chon hé truc toa d6 Oxy cd Ox

nam ngang hudéng sang phai, Oy thing ding

hudng lén.

+ Piéu kién can bang: N +N,+P=0 *)

+ Chiéu (*) 1én Ox: N, cos45° — N, cos45° =0 l 5
=N, =N, =N
+ Chiéu (*) 1én Oy: —P + N, sin45° + N, sin45° =0 Hinh ¢
P
= N=——=10J2(N)
25sin45°
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Vi du 6: Qua cdu dong chat khéi luong
m = 2,4 kg ban kinh R = 7 cm tya vao
tuong tron nhin va duoc gitt ndm yén

nhd mot ddy treo gin vao tuong tai A,

chiéu dai AC =18 cm. Tinh lyc cing
cua day BC va lyc nén 1én thanh AB.
Lay g = 10 m/s2.

Huwéng din
+ Céc lyc tac dung vao qua cau gom:
=  Trong luc p
=  Luyc cang day T
=  Phan luc N cua thanh AB
+ Céc lyc duoc biéu dién nhu hinh v& a

Hinh a

+ Thye hién tinh tién cac luc dén diém ddng quy O (tAm qué cau) nhu hinh b.
+ Piéu kién cénbf?mg cﬁavétr{in: P+N+T=0<F+T=0
+ Suy ra vecto F ¢6 phuong sgi day nén tir hinh v€ ta co:

tana =§:> N=Ptana =Pﬁ
0,07

J(0,18+0,07)’ -0,072

= N=2,4.10 =7(N

+ Lyc cang ddy: T=F=+P*+ N’ =25(N)
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Vi du 7: Mot vét c6 khdi lwgng m = 450g nam yén trén mit nghiéng 1 goc o = 30°
so v6i mat ngang. Cho g = 10 m/s.
a) Tinh d6 16n cta lyc ma sat gitra vat va mat nghi€ng va ap luc cua vat 1én
mit phing nghiéng.
b) Biét hé sé ma sat nghi 1a 1. Tim goéc nghiéng cuc dai dé vat khong truot.
Huwéng din
+ Cac luc tac dung 1én vat g(‘Sm trong luc p , phan luc N , luc ma sat nghi Funsn
+ Trong luc p duoc phan tich thanh P, ,ﬁy nhu hinh v€
a) Vi vat nam yén nén: P+ N+ Fuen =0
— P, +I3y + N+ Fnen =0

+Taco: N=P, =F, =P =Psina=2,25(N)

+Ma: N =P, = Pcosa = 2,25v/3 (N)

b) Dé vat khong truot thi thanh phan luyc P, <F__ P
N pPsi .
<:>PcosaéuN:cosazH—z%zusma:Mana=1:>a=45°

Vi du 8: Thanh nhe AB nim ngang duoc gin vao tuong tai A, dau B ndi v6i tuong
bang day BC khong dan. Vat c6 khdi lwong m = 0,6 kg dwoc treo vao diu B biang
day BD. Biét AB =40 cm; AC = 30 cm. Tinh lyc cing ciia day BC va lyc nén lén
thanh AB. Lay g = 10 m/s>.
Huéng dian

+ Céc lyc tac dung 1én thanh AB, khi can bang gdm:

=  Luyc cang day T cua day BD C.

= Luyc cang diy T- cua diy BC

*  Phanlyc N cia tuong

+ Diéu kién can bang: Ti+N+T.=0

+ Tinh tién lyc N dén diém dong quy B A ﬂEN;— >
+ Goi Fla hop lyc cua N va T,. B‘
+Taco: F=N+T: =>Ti+F=0
+Suy raF =T, va F ngugc chiéu voi T, ?
N
AC F’
N AB

+LaicoF=T =P= tana=ﬁ=—:»N:P—:O,6.10i=8(N)
AC P AC 3

+ Tu hinh v€ suy ra: tano =
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+ Luc nén 6 1én thanh AB bang phan luc N cua tudng va bang 8 (N)

+ Lyc cing ddy BC: T, =[T? + N*> =6 +8 =10(N)

Vi du 9: M6t thanh AO ¢6 trong tam O & o
giita thanh va c6 khéi luong m = V2 kg. B
Mot dau O clia thanh dugc lién két véi
tuong bé“mg mot ban lé, con dau A duoc
treo vao tuong bang diy AB. Thanh dugc
giit nim ngang va day lam voi thanh mot
géc 45° (hinh v&). Lay g = 10 m/s>. Hay 45° 26
xéc dinh: A “

a) Xac dinh gia cia phan luc N cua ban 18 tac dung vao thanh.

b) Do 16n cia lyc cang day va phan lyc N.
Huéng dian
a) Xéc dinh gi4 cuia N
+ Thanh AO chiu tac dung cua 3
lyc: trong lyc P ¢6 gia la duong IG
(I 14 trung diém AB, G 1a trong tim
cua thanh), lyc cang T ¢6 gia la
AB, phan luc N cua ban 18 ¢o gia
qua O.
+ Theo diéu kién can bing cua vt

ran thi 3 luc trén phai dong quy tai

mot diém. Do P va T ddng quy tai —

I nén N ciing phai dong quy tai I.

Hay gia cua N 1a OL

b)bdlonciaTvaN

+ Pidu kién can bing: P+ T+N=0 (¥

+ Do trong tim G nam chinh giita

thanh AO nén IG la duong trung N

N _
binh cia tam giac AOB nén I la WT
X

trung diém ctia AB

I O
= tam giac AIO can tai [ nén o = 45°
+ Thyec hién tinh tién 3 lyc dén diém
ddng quy I nhu hinh. P
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+ Chon hé truc toa d6 Oxy nhu hinh
+ Chiéu (*) 1én cac truc ta cé:
= Ox: Tcos45° —Ncos45°=0 (1)
® Oy: Tsin45° + Nsin45° =P =0 (2)
+Tu(1)=T=N.

+ Thay vao (2) ta ¢6: 2Tsin30° =P = T=N=———2_=10(N)
2sin45°

Loai 2. Hgp luc song song
Kiéu 1. Tim hop lwc ciia cdc lwe song song
x=. Phuwong phap giai:
+  Sur dung cong thirc hop luc song song: Fd, =Fd,
F=F +F,

*  Néu hai lyc cung chiéu thi:
d=d, +d,

X . - . |F=E-F
= Néu hai lyc ngugc chiéu thi:
d=d, —d,
Trong do:
dy, d> lan lwot la khodng cdch tir gid cia F, Fa dén gid cia liwc tong hop F
d la khodng cdch gitta gid ciia hai lyc thanh phan F; va F»

T

Hai lyc cung chiéu

v FI
Hai luc nguoc chiéu
v" Néu hai luc Fiva Fs cung chiéu thi gia cta F thudc mat phing cua Fi va
F.. Luc nay luc F ndm bén trong gitra hai luc Fi va F» (chia trong). Luc

nao cang 16n thi lyc d6 cang gan F.
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v" Néu hai luc Fiva Fs nguoc chiéu thi gia cia F thudc mat phing cta Fi va
F.. Luc nay luc F nim bén ngoai hai lyc Fiva Fs (chia ngoai). Luc F
nam bén ngoai vé phia luc 16n.
v' Dibu kién can bang cua vat rin dudi tac dung cua 3 luc song song
=  Hop luc cta 2 lyc bat ky can bang véi luc thir 3.
» Va F+F+F=0=F+F =F,
Vi du 10: M6t thanh sit ¢6 trong luong 480N dugc ké boi hai gia & O, va O, &

hai dau. Puong thing ding di qua trong tim G chia doan thing 0,0, theo ti 1
00, : 00, =2. Tinh lyc d¢ cua thanh sét 1én timg gia.

Huéng dian
+ Phan tich trong lyc P = F thanh hai lyc F; va F, nhu hinh

+ Th thc hop luc ta cd P=F=F +F
€0 quy tac uc ta ¢o:
e Fd, =Ed, M
o ? -
500=F +F,
480=F +F 1 d d2 $
= d_2_£—2 :{F 2F1 ’ (2) %"1'>< ----------
d1 Fz L 2 ( ) ]—:_} *2
] —_—
+Tir (1) va (2) suy ra F; = 320N va F, = 160N 5

Vi du 11: Nguoi ta dat mot thanh

ddng chat AB tiét dién déu, dai L IA C B]
[ ]

= 100 cm trong lugng P, = 100N A gj A

1én hai gid do tai O; va O2. Moéc

vio diém C trén thanh AB vat co
trong lugng P, = 200N. Biét AC = 65 cm. Ly g = 10 m/s2. X4c dinh:

a) Hop luc cua hai luc P va P».

b) Luc nén Ién hai gia d5 O; va O,.

Huwéng dan
a) Vi thanh AB dong chat tiét dién déu nén trong tdm ctia thanh nam ¢ chinh giira
thanh. Goi d 1a khoang céch giita hai luc P/ va P,=d=65-50=15cm
+ Vi hai luc P va P, cung chiéu nén hop luc cta hai luc P, va P la:
P=P +P, =300(N)
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+ Vi hai lyc cling chiéu nén hop luc P s& chia trong P va. Goi d; va d; 1an luot

1a khoang cach tir Py va P, dén P.

d +d,=d d +d, =15 d +d, =15
1 2 :{ 1 2 :{ 1 2

=d, =10(cm)
Pd, =Pd,  |100d, =200d,  |d, =2d

+ Ta co: {

1 2

+ Suy ra hop luc P dit tai diém I cach A doan: AI=50+10= 60(cm)
+ Vay hop luc cua hai luc Pi va P> 12 P ¢6 d6 16n 300 (N) va dit tai diém I cach
A doan AI=60(cm).

-t
A G 1 C B
A ek A
e e
P]l dl d2
P
Pv

b) Phén tich trong luc P thanh hai lyc Fi va F» dé 1én hai gia d& O, va O, nhu
hinh. Goi h; va h, 14n luot 1a khoang cach tir Fi va F» dén hop luc P.

Crmm e L EhLEEECT TR >
O, I 0O
l [ ]
%—-----------ln- ---------- > <______llz_ ----- >
131 v
_ F»
Pv

h, =50+10=60(cm)
+ Ta co:
h, =50-10=40(cm)
< . \ A . JE+E=P
+ Theo quy tac hop luc hai luc song song cung chiéu ta co:
Eh, =Eh,
E +F, =300 F =120(N)
= =
60F, = 40F, F, =180(N)

F —
+ Vay luc nén 1én hai gia d& O, va O, la: { :
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Kiéu 2. Xdac dinh trong tdm ciia vit ran

+ Trong tim ctia mot s6 vat ran c6 dang dic biét:
v" Trong tim ctia hinh vuoéng hodc hinh chit nhat 1a giao cta hai dudng chéo.
v' Trong tAm cia tam giac 13 giao ciia ba dudng trung tuyén.
v Trong tdm cia hinh tron 1a tAm cta hinh tron.
+ Téng quat: Khéi tdm ctia hé chat diém m,, my, ..., m, xac dinh bai:
R D> mR; _ m Ri +m,R; +...+m R,
> m, m, +m, +..+m,
. m X, my, m.z.
=> hinh chiéu trén céc truc toa do: x :L, y= z 1Yi D Z= Z -
2m, 2m, 2.m,
Chi y:

v' Khi khéi lugng m phan bd déu theo chiéu dai ¢ thi mat d6 khdi luong
(khéi luong trén 1 don vi chidu dai) la: p= = =AM _dm
¢ AL de
v' Khi khéi lugng m phan bd déu theo dién tich S thi mat d6 khéi luong
(khéi luong trén 1 don vi dién tich) la: p= =AM _dm
S AS dS

Vi du 12: Hay xach dinh trong tam

ctia ban moéng, ddng chit, hinh chi

nhat, dai 12 c¢cm, rdng 6 cm, bi cat

mat mot mau hinh vuéng c6 canh 3

cm nhu hinh.

Huwéng din
+ Ban moéng dugc chia thanh hai ban mong nhd: ban mong ABCD c¢6 trong tam la
Gy, trong lugng P; va ban méng HKLC ¢6 trong tdm G» va trong luong P>

— —= AL
. TN Gy
~ i N 2.

~ s N 7
~ /’
\\ // """""""
N N LT e 4
< G1 2T e S RN
~ G LT e ,
~ L . AN K
1. G H p
4 ~
.
. <3 P>
4 ~
i ~
id ~
id ~
4 ~
e - ~
s ~
. P, -
4 ~
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+ Goi G Ia trong tdm cua ban mdng, d6 chinh 1a diém dit cua trong luc p , ta co:
Iﬁ = 131 + ﬁz
+ Vay muén tim diém G ta phai di tim diém dat hop luc cua hai luc song song ciing

chiéu P, va P».

+ Ap dung quy tic hop luc: GG, = LY
G 2 1)l
2
+ Vi ban méng dong chat nén: &2&28_2:3_:12 GG, :l (1)
P m S 96 6 GG, 6
+ Tir hinh v& c6: GG, +GG, = \/(4,5+1,5)2 +1,5" =6,2 ()

+ Giai hé (1) va (2) dugc GGy = 0,8857 (m) va GG, = 5,3142 (m)

Vi du 13: M6t ban mong phing, dong chit, bé

day déu c6 dang hinh vudng canh a bj khoét di

mot mau hinh vuong canh a/2 nhu hinh v&.

Gén ban mong vao hé truc toa do Oxy nhu

hinh v€. Xac dinh toa dd trong tam cua ban
mong.

Huéng din
+ Ta chia ban mong 16n thanh 3 phén, mdi phém la mot ban nho hinh vudng canh
a/2 (nhu hinh v§).
+ Goi Gy, Gz, G3 lan luot 1a trong tdm cac ban nho

+ Tir hinh vé ta co: G4( ; j
3a/4 |

+ Goi G la trong tdm ctia ban mong 16n (cta hé)  a/4t

; A 4R X m X, +m,X, + m;x
+ Hoanh d6 diém G 1a: x, =———2——22
m, +m, +m,

+ Vi: 3 (m 12 khdi lwong ban mong 16n) nén:
a
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m
“(y, +y, +
mlyl +m2y2+m3Y3 _ 3 (y] YZ Y3)

+ Tung d6 diém G 1a: y, =

m, +m, +m, m
32 a a
a 3a I+Z+Z 5a
+Viy,=y,=—;y,=— nén; y=—"+—F+ F "
Y2 =Y; 4 Y1 4 y 3 T
+ Vay trong tdm G cua ban mong co toa do: x=y=f—;1

Vi du 14: *Xac dinh vi tri khdi
tam ctia mot day dan dong chat,
tiét dién déu, c6 dang nira cung
tron ban kinh R nhu hinh.
Huwéng din
+ Do tinh chat ddi ximg nén trong tim G ciia doan day s& nam trén duong OI (Vi
O la tam duong tron)
+ Chon tryc toa d6 Oy c6 géc O trung voi tdm duong tron, co chiéu tir O dén I
nhu hinh.

y

L_______________"';l.'__

gy

¢
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+ Goi p 1a khdi lugng trén mot don vi chiéu dai cta soi day, ¢, 1 chiéu dai phan tir

doply, Dby,
1 — 1

Zpgi Zgi
T T

tha1, L la chiéu dai ca so1 day, taco: y; =

+Taco: Y 0, =0+, +..+(, =L=nR
1

i(iyi =i€iRCOS(pi =Ri£icoscpi =Rixi =R.AB=R.2R =2R’
1 1 1 1

2R* 2R

+ Do do: y; = R
T T

2R
+ Vay toa do trong tdm G cua ntra cung tron ban kinh R cach O doan: y, =—
T
Cach 2: Dung tich phan
+ Do tinh chét dbi ximg nén vi tri khéi tim G ctia doan diy ndm trén truc Oy
+ Xét phan tir vi phan chiéu dai d/ rat

y

bé co goc & tam de, c6 d6 dai va khbi
lugng twong Uung la:

d¢=R.de

dm = pdl =pR.de (vi khdi

luong phan bd déu theo chiéu dai)

+ Toa d6 ciia phan tir d/ 13: y=R.coso

A1 K oA . [ydm
+ Toa do khoi tam G: y, _-[_M
1 al/2 s 1 a/ZM R Rz al/2
=— R cospdp=— | — R cospdp=— | cosopd
Yo M!/zp ¢do MJ‘/ZL ¢do L (_!/2 ¢do
~ R’ a/2 R’ . a . o
=—.sin =—|sin—-sin| ——
Yo TSR TN 2

2R? sin% 2R? sin% 2R sin%
- = = =
Yo L R.a a

, 2R
+ Ap dung cho doan day nira duong tron ao=n=y,; =—
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Vi du 15: *X4c dinh vi tri khdi

tam cia mot ban mong dong chat, %

tiét dién déu, co dang ban nguyét fe}
ban kinh R nhu hinh.
Huwéng din

+ Do tinh chét dbi ximg nén vi tri khdi tim G ctia ban nguyét ndm trén truc Oy
+ Chia ban ban nguyét tron thanh v sd tam giac can dinh & O

A X o R . 2
+ Trong tdm ciia moi tam giac cach O mot khoang r = T
+ Khi d6 tap hop tat ca cac trong tAm ctia mdi tam giac sé tao thanh mot cung tron

c¢6 ban kinh r= §

. . A . N \ 2r
+ Theo vi du 14 ta c6 trong tdm cta ntra dwong tron ban kinhrla y, =—
T

2R
2 4R
+ Vay trong tam cua ban mong ban nguyét cach O doan: y, = 3 I
T T

Cach 2: Dung tich phan
+ Do tinh chét dbi ximg nén vi tri khdi tim G ctia ban nguyét ndm trén truc Oy
+ Xét phan tr vi phan dién tich

dS gi6i han bdi hai duong tron
ban kinh r va (r + dr) c6 goc &

tam la do co dién tich dS va

khéi luong dm twong tng 1a:
dS=d/.dr =rdedr
dm = p.dS =p.r.de.dr

(vi khdi lwong phan b theo dién tich)

+ Toa d6 cua phan tir dS la: y =r.cos@

_ J yi\(i[m _ J- r.cos ¢.(p.r.de.dr)

+ Toa d6 khéi tam G: y, v
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a o

1R , 2 1 BM 5 2
=y = Mjp.r dr.j cos@.de =ﬁj§f dr.j cos¢.de
0 o 0 a

2 2
R 1 ) E 2 R ) E
=Yg = J‘?r dr.f cosp.dp = = j.r dr.j cos@.de

o T o 0 a

2 2 2

Asi o
a/2 2 R, o N5
= 2—2sm—=
—a/2 wR* 3 2 3n
4R

3n

R
0

R
mR* 3

=27 sin @

+ Ap dung cho hinh ban nguyét o =n = Xg =

BAI TAP VAN DUNG
Bai 1: Mot vat chiu tac dung cua hai lyc

Fi va F2 vudng goc voi nhau nhu hinh vé.

Biét F =5N; F,=12N. Tim lyc Fs tic

dung 1én vat dé vat can bé“mg.
Bai2: Mot vat chiu tac dung
cua ba luc 151, 132, F; nhu hinh F 120°

v& bén thi nim cin bang. Biét Fi
rr:ing do 16n cua luc Fs = 40\/5 N.
Hay tinh d6 16n cta lyc F; va Fa.
Bai3: Cho ba lyc dong qui (tai
diém O), dong phang Fi, F2, Fs
lan luot hop véi truc Ox nhiing

goc 0°, 60°, 120° va co do 16n

tuong ung la F =F =2F, =10N

o
Ty
]

nhu trén hinh v&. Tim hop lyc cua

ba luc trén.
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Bai 4: Hiy dung quy tic hinh binh hanh va quy tic da giac luc dé tim hop luc cua
ba luc Fi, F2 va Fs c6 d6 16n bang nhau va bang Fo. Biét chung cing ndm trong
cing mot mit phang va F: lam v&i hai luc Fi va Fs nhitng goc bang nhau va
bang 60°.

Bai 5: Mot chiéc dén duoc treo vao tuong nho mot diy AB co khong dan c6 khéi
luong khong dang ké. Mudn cho xa tuong, ngudi ta dung mot thanh chéng, mot
dau ti vao tuong, con dau kia ti vao diém B cuta soi day. Biét dén ning 40N va day
hop véi tuong mot goc 45°. Tinh luc cang ctia day va phan luc cta thanh ?

Bai 6: Mot deén tin hi€u giao thong ba mau dugce treo & mot nga tu duong nho mot
day cap co trong luong khong dang ké. Hai day cap duoc giit bang hai cot dén AB,
CD cach nhau 8m. Pén c6 khdi lugng 6kg dugce treo vao diém gitta O cua day cap,
lam déy cap vong xuéng mot doan 0,5m. Tinh luc cing cua day. Lay g = 10m/s%
Bai7: Mot day nhe cang
ngang giita hai diém c6 dinh
A, B. Treo vao trung diém O
cla soi diy mot vat co khdi
lvong m thi hé can bang, day

hop v6i phuong ngang goéc a.
Liy g = 10 m/s>

a) Tinh lyc cang day khi o = 30% m = 10 kg.

b) Khao sat sy thay ddi d6 16n cua luc cing ddy theo goc o.
Bai 8: Mot chiéc dén duoc treo vao tuong nhd mot day A
AB. Mudn cho dén ¢ xa tuong, ngudi ta ding mot thanh Z
chéng ndm ngang, mot diu ti vao tuong, con dau kia ti vao 30°
diém B cua day nhu hinh v&. Cho biét dén ning 4kg va day

hop voi tuong mot goc 30°. Tinh lyc cang cia day va phan

luc cua thanh. Cho biét phan luc cua thanh c6 phuong doc
theo thanh va liy g = 10 m/s?.
Bai9: Mot vat co khdi

luong m = 5 kg duoc treo

va0 ¢co cau nhu hinh v&. Hay 1200

xac dinh lyc do vat nang m A B

lam cang cac day AC va

AB. Ly g = 10 m/s?,
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Bai 10: Mot ngon deén co khéi luong m = 1 kg duoc

treo dudi trin nha bang mot soi day. Dy chi chiu dugc
lwc cang 16n nhét 1a 8 N. Ly g = 9,8 m/s%.

a)  Ching minh ring khong thé treo ngon dén nay
vao mot dau day.

b)  Nguoi ta di treo dén nay bang cach ludn soi
day qua mot cai moc cua dén va hai dau day
duoc gén chat 1én trAn nha nhu hinh v&. Hai
ntra soi day co chiéu dai bang nhau va hop véi
nhau mot goc bang 60°. Hoi lyc cing ctia mdi
nua s¢i day la bao nhiéu ?

Bai 11: Thanh nhe AB nim ngang duoc gin vao tudng tai A, ddu B ndi v6i tuong
bang day BC khong dan. Vat c6 khdi lwong m = 1,2kg duoc treo vao dau B bang
day BD. Biét SAC = 12AB. Tinh lyc cing cta ddy BC va phan luc ctia tuong 1én
thanh AB.

Bai 12: Hai thanh AB, AC duoc

nbi voi nhau va ndi vao tuong Cl

nho céc ban 18, tai A co treo vat o

trong luong P = 1000N. Tinh Iuc

dan hdi xuit hién & cac thanh. B A
Cho a + B = 90°% bd qua trong B

luong cac thanh. Ap dung khi o

=30°.

Bai 13: Qua cau dong chit c6 trong lugng P = 40 N duoc treo vao tudng nhd mot
soi day hop v6i mit tudong mot goc o = 30°. Bo qua ma sat chd tiép xuc giita qua
cau va tuong. Tinh lyc cing ciia day va phan lyc cta tuong 1én qua cau.

Bai 14: Mot 10 xo ¢6 k = 50 N/m dit trén mit phang nghiéng c6 goc nghiéng 30°
déu trén gin voi vat khdi lwong 200 g, ddu dudi ¢ dinh, chiéu dai ty nhién 1a 50
cm, bo qua ma sat giita vat va mit nghiéng. Tinh chiéu dai cua 16 xo va phan luc
cua mat nghiéng 1én vat. Cho g = 10 m/s?
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Bai 15: Mot thanh AB ddng chit
khbi lugng m = 2 kg tya trén 2 mat
phang nghiéng khong ma sat véi cac

goc nghiéng o = 30° va p = 60°. Biét

gia cua trong luc ctua thanh di qua
giao tuyén O clia 2 mit nghiéng.
Lay g = 10 m/s%. Tim 4p luc cua
thanh 1én mdi mat phang nghiéng.

Bai 16: Mot khuc gd hinh try tron khdi

lugng m = 50kg dugc dat theo mat long
mang c6 hai thanh cao thap léch nhau.
Tai chd tiép xtic giita thinh méang thap va
gitta thanh méang cao véi khac gd, ban
kinh hop véi phuong thiang dimg goc o
=30° va goc a, = 60°. Tim luc ép 1én cac
thanh méang. Liy g = 10 m/s>.

Bai 17: Mot gia treo nhu hinh vé gém: thanh
AB =1 m tga vao tuong & A, ddy BC = 0,6 m
ndm ngang. Treo vao diu B mot vat niang khdi
lvong m = 1 kg. Tinh dd 16n luc dan hoi F xuit
hién trén thanh AB va stic cang T cua day BC
khi gia treo can bang. Liy g = 9,8 m/s? va bo
qua khéi lwong thanh AB, céac ddy néi.

Bai 18: Mot vat co khéi lwong 2kg dugc giit yén
trén mit phang nghiéng boi mot soi diy song
song v6i duong dc chinh. Biét a = 30°, g =
9,8m/s? va ma sat khong dang ké. Hiy xéc dinh:
a)  Luc cang cua day.
b)  Phan luc cua mit phing nghiéng 1én vat.
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Bai 19: Mot cdy tru nhe AB thing dung
dugc kéo boi 2 day: diy BC nam ngang
va day BD nghiéng véi tru AB goc 30°
(hinh v&). Ap lyc cua try lén san la

Q= 17\/§(N) . Tinh lyc cang cua 2 day.

Bai 20: Mot thanh AO c6 trong tam O &
gitta thanh va c6 khéi lugng m = 1 kg.
Mot dau O clia thanh dugc lién két voi
tuong bang mot ban 18, con dau A dugc
treo vao tudng bang diy AB. Thanh duoc
gilt ndm ngang va diy 1am véi thanh mot
goc 30° (hinh v&). Lay g = 10 m/s%. Hay
xac dinh:

30°

A

a) Xac dinh gia cta phan luc N cua ban 1€ tac dung vao thanh.

b) DS 16n ctia lyc cang day va phan lyc N.

Bai 21: Vit c6 trong luong P

i

= 1043 (N) dugc treo boi hai
s¢i ddy OA va OB nhu hinh
v&. Khi vat can bang thi goc A
AOB=120°. Tinh luc céng
cua 2 soi day OA va OB.

Bai 22: Tim khéi lwong m;3 bé nhat dé vat
m; nam yén trén mit phiang nghiéng goc

o v6i mit ngang, biét lac d6 day ndi m;
v6i rong roc A thang dung, diy ndi voi
rong roc B song song v&i mit phéng
nghiéng. Hé sb ma sat gita vat m; va mit
phang nghiéng 1a p.

120°
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Bai 23: Khi ngudi ta giir can bang vét
1, c6 khdi luong m, = 6kg, dit trén mit
phang nghiéng goc a = 30° so voi mat
ngang bang cach budc vao 1 hai soi day
vét qua rong roc A va B, dau kia cua
hai soi ddy treo hai vat 2 va 3 c6 khdi
lwong m, = 2kg va ms. Tinh khdi lugng
ms3 va luc nén cua vat m; 1én mat phéng
nghiéng. Ly g = 10 m/s%. Bo qua ma
sat.

Bai 24: Mot vat ¢6 khdi luong m nim
yén trén mat phang nghiéng v6i phuong
nam ngang goc o nho vat ¢6 khdi lugng
m; va didy AB hop v6i phuong mat
phang nghiéng géc o nhu hinh vé&. Bo
qua ma sat gifta vat va mit phéng
nghiéng. Tinh luc cing day T cua day
AB va 4p lyc ciia vt 1én miat phang
nghiéng.

Bai 25: Mot vién bi khdi luong m = 2kg
dugc giit dung yén trén mit phéng
nghiéng tron nhd mot day treo nhu hinh
v€. Cho a = 30° B = 45°. Tinh luc cang
day va ap luc cta vién bi 1én mat phing
nghiéng. Cho g = 10 m/s?.

Bai 26: Mot thanh AB khéi luong 4
kg dai 60 cm duoc treo nim ngang
nho hai sgi day dai 50 cm nhu hinh.
Tinh lyc cang cua day treo, luc nén
1én thanh AB. Lay g = 10 m/s?.
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Bai 27: Mot thanh AB khdi luong 8kg dai 60 cm duogc treo nim ngang nho hai soi
day dai 50 cm nhu hinh. Tinh luc cang cua day treo va luc nén hodc kéo thanh
trong mdi truong hop. Liy g = 10 m/s>.

- B A B
Hinh a Hinh b

“Trich Vat Li THPT 10 — Vii Thanh Khiét”
Bai 28: Cac thanh nhe AB,

AC ndi nhau va véi tudng nho
cic ban 1&. Tai A tac dung
mot lyc thing dimg P =
1000N. Tim lyc dan hoi cla

cac thanh néu a = 30° va B =
60°.
« Trich gidi Toan Vit li 10 — Bui Quang Han »

Bai 29: Hai trong vat cung khéi luong

duoc treo vao hai dﬁy day vat qua hai DA >
rong roc cd dinh. Mot trong vat thir ba L
c¢6 khdi lwong bang hai trong vat trén 2 g -

dugc treo vao diém giira hai rong roc
nhu hinh v&. Hoi diém treo trong vat
thir ba bi ha thip xudng bao nhiéu ? lm mj.
Cho biét khoang cach hai rong roc 1a

2L. B6 qua cic ma sat.

Bai 30: Mot vat khdi lwong m = 30
kg duoc treo & dau cau thanh nhe
AB. Thanh dugc giir can bang nho
day AC nhu hinh v€. Tim lyc cing
day AC va lyc nén thanh AB. Cho o
=30°va p=60° Liy g= 10 m/s.
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HUOGONG DAN VA PAP AN
Bai 1:
+ Goi Fi 12 hop luc cua 2 lyc F va F ta co:
Fuo=F +F,—P ,F = JF2+F2 = 13N
+ Piéu kién dé vat can bang luc Fs can bang
v6i hop luc Fio
+Do do ta co: F, =F, =13(N)

+ Goi a la géc tao boi hop luc Fs va phuong ngang.
12

F
+ Tu hinh ta ¢6: tana =2 =—= o =67°23

1
Bai2:
+ Dé vat can bang thi luc tdng hop cua
hai lyc }71 va Fj phai cung phuong,
nguoc chidu véi Fs.
+ Goi Fis =F\ + Fs = Fis phai tao véi

F1 mét goc 60°.

+ Tu hinh v€ c6: cos30° = 5
F13
—F,=— 5 __80(N)=F =80(N)
cos30°
+Vi Fi LF; =>F =JF2 —F =40N
Bai 3:

+ Goi Fis la hop ctia 2 luc 131, Fs.

+ Tir d suy ra goc tao boi hai luc Fi, Fs 1a a=120°

F
+ D6 16n cua hop 2 luc Fi, Fla: -
U oL
F,, =/F> + F2 + 2F F,coso. = 10N
+ Goi B 1a goc gitta hop luc Fis va Fi.
+ Theo dinh 1y ham cos ta co: |
Fi+F -F 1 >
cos[3=—13Jr L2 =— = B=60° 0 =
2F.E, 2 F X
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+ Vay F2 va Fis cung tao voi Fi mot goc B=60° = F2 va Fis cung chiéu nhau

+ Goi Fla hop ctia 2 luc Fis va F»

+Vi F» va Fiscung chidunhau = F=F;3+F,=10+5=15N

+Vay F co phuong va chidu 1a phuong va chidu cua F» va ¢ do 16n1a F = 15N
Bai 4:

+ Vi F, 1am v6i hai lyc Fi va Fs

nhitng goc bang nhau va bang 60°

nén F» nam chinh gitia hai lyc Fi

va F; nén goc giira 2 luc Fi va F;

la 120°.

+ Goi Fila lyc téng hop

cua 2 luyc F va Fs

+Ta c6: F=4/F? +F? +2FF,cosa

= F = \JF? + E + 2F,F,c0s120 = F,

+ Goi B 1a goc tao boi Fis va Fi.

2 2 2
+ Theo dinh ly ham cos ta c6: cosfP = B +E-F
2E,F
FP+F -F 1
:}COSB:M:_SB:600
2F, F, 2

+ Vay luc Fis trung voi F»
+Goi F1a hop ctia hai luc F» va Fis. Vi Fis T F, = F=F, +E =2F,
Bai 5:

+ Coi dén nhu mdt chat diem B va cac luc
tac dung vao den gém: trong luc p , luc
cang day T va lyc dan hdi cia thanh F . o
+Taco: F+P+T=0 o F+T=0=>F TN T
+ Tu hinh v€ ta c6: tana =B—C =£

C P
= F=Ptana =40N A
+ Luc nén lén thanh dung bang luc F

=l

ol
I | w
| v

nén lyc nén 1én thanh 1a 40N

+Tacd: T=F =vF +P> =407 + 40’ =402 N

v F
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Bai 6:
+ Céc luc duoc biéu dién nhu hinh vé

O
AR FooTTTTTTTTTTTTImmm e C
TAI i TCI “
! Tiul Tic !
Taa I Tzc
v P

N TA[ = TIA + T2A (TIA Twlr ﬁ,sz 1 ﬁ )
+ Phan tich luc cang ctia moi soi day:

TCI = T1c +T2c (T]C T\L f;,fzc 1 Ti )

T, = TCI =T
Voéi: T, =T,z =T,
L,=Tp=T,

+ Vi dén ndm can bang nén:P+Tai+Tci =0 P+Tia +Taa + Tic + Toc =0

Toa N T - .
+Do{ A 2C:>T2A+T2CZOI>P+T1A+Tlc=O

T2A=T2C
omom = = = P
+Ma:T'A+T‘B=2T':>P+2T]:0:>T1:5:>T1A:T1CZE
+ Tir hinh c6: sino=——20  _Tu _ P
Jao*+orr T, 2T
05 _60 1.iomN

“ J42+0,5°
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Bai 7: Cac luc duoc biéu dién nhu hinh vé

v P

N TAI = TIA + TzA (fm Tsl« ﬁ,sz 1 ﬁ )
+ Phan tich lyc cang clamoi sgi day: ¢ _ o _
Tei=Tis + T2 (TIB ™ P, Tz LP )
Voi: Ty =Ty =TT, =T =T;T,, =T, =T,
+ Vi dén ndm cén bang nén: P+Tai+Tei =0< P+Tia +Toa +Tis + T2z =0

L
+D0{ T P o Toa+Ts=0=P+Tia+Tis =0

TZA:T2B
L= m  am == P P
+Ma:T'A+T‘B=2T':>P+2T]:0:>T1:5:>T1A:T113=E
. T
+T1‘Ihinhcc'):smoc:—l:i@l:@:T:lOON
2T 2 2T
T
b)TfJ:céuatacé:sinaz—'zicsinazngzﬁ
T T 2T 2sino

+ Ta nhan thiy ring 0 < o < 90° = khi o ting thi sino ting = T giam
Bai 8: Cac luc duoc biéu dién nhu hinh

+ Diéu kién can bang: P+N+T=0

+ Goi R=P+N=R+T=0

+ Vay R ¢6 phuong cta sgi ddy = a = 30°
+ T hinh ta cé: tanoc:E

= N=Ptanoa =mgtana = 23,1(N)

+ Luc cang T cua soi day:

P mg

T:R:

=46,2(N)
cosa  cosa
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Bai 9:
+ Céc lyc duoc biéu dién nhu hinh

+ Ta dé dang tinh duoc goc C=a=30°

+ Piéu kién can bang: P+Tas+Tac=0<>R+Tac=0
+Goi R=P+Tas =R +Tac=0

+Vay R c¢6 phuong cua soi diy AC = B = 30°

T
+ Tir hinh ta c6: tanf = % = T,; =P.tanp ~ 28,87(N)

P
cos o

+ Luc cang Tac cua soiday AC: T,. =R =

Bai 10:
a) Néu treo dén vao mot diu soi day thi dé dén can
bang luc cing cua soi ddy phai bang trong luc.

+ Taco: P=mg=9,8 N> T nén day s€ bi dat
b) Cac lyc tac dung lén bong den: trong luc ?, luc
cang Ti va Ta.
+Khi h¢ can bang taco: P+ T +T, =0 P+T=0
+ Suy ra PvaT nguoc chiéu nhau, cung do 16n = T
la phén giac goc 60°

T P
2¢0s30°  2c0s30°

+Tu hinh co: T, =T, = =35,66N

Baill:
+ Cac luc tac dung Ién thanh AB, khi can bang gom:
=  Luyc cang day T cua day BD C
= Luyc cang diy T- cua diy BC
*  Phanlyc N cta tudng
+ Piéu kién can bang: Ti+N+T.=0

+ Tinh tién lyc N dén diém dong quy B A

=57,73(N)

.

—_— 4

7
T .~

A

+Goi F 1a hop lyc cia N va T,.
+Tach: F=N+T.=>Ti+F=0

+SuyraF=T, va F nguoc chidu véi Ti

+ Tu hinh v€ suy ra: tana =ﬁ=E.
AC F
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+LaicoF=T,=P= tanazﬁzﬁ :>N:Pﬁ=1,2.10.i
P A 12
+ Vay phan lyc N ciia tudng bang 5 (N)
+ Lyc cing ddy BC: T, =[T? + N* =+/12> + 5% =13(N)
Bai 12:
+ Khi gia treo can bang ¢ 3 luc dong quy tai A:
=  Trong luc p C
»  Luc danhdi Tac o
»  Luc danhdi Tas
+ Piéu kién can bang: P+Tac+Tas=0
<P+R=0=>P=R B ]
+ Tu hinh v€ suy ra:

. T T . .
sina =fi>$=smoc = T,; =Psino=500(N)

cosa. :% =%:> T, =Pcosa = 500\/§(N)
Bai 13:
+ Céc lyc tac dung vao qua cau gom:
=  Trong luc p
= Luc cang day T
=  Phan luc N cta thanh AB
+ Cac lyc duge biéu dién nhu hinh v& a

Hinh a

=5(N)
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+ Thye hién tinh tién cac luc dén diém ddng quy O (tAm qué cau) nhu hinh b.
+ Diéu kién cénbéng cuia vat ran: P+N+T=0<F+T=0
+ Suy ra vecto F ¢6 phuong sgi day nén tir hinh v€ ta co:

tan o =§:> N =Ptano =40tan30° ~ 23,09(N)

+ Luc cang day: T=F=+P’ +N* =46,19(N)

Bai 14:
+ Cac luc tac dung 1€n vat gom:
=  Trong lyc p
=  Phan luc N
= Luyc dan hdi Fa .
+ Khi vét nim can bang: P+N+Fa=0
+ Chiéu 1én Ox ta c6:

Fan — Psina = 0 = Fan = mgsina =1 (N)

F 1

+Lai 00 Fy, =kAl=> Al =t = - =0,02m = 2om

+ Khi vat ndm can bang 10 xo bi nén 2 cm nén chiéu dai luc nay cua 16 xo 1a:

{=0,—Al=50-2=48cm

+ Chiéu 1én Oy ta c6: N - Pcosa. = 0 = N = Pcosa. = V3 N)

Bai 15:

+ Thanh AB chiu tac dung cua 3 luc:

=  Trong luc P

= Phanluc N; va N;
+ Céac luc duoce biéu dién nhu hinh.
+ Thanh can bang khi: P+Ni+N>=0
+ Tinh tién 3 lyc dén diém dong quy M
+Vi AOB=90° = N, L N;
+Goi N 1a vecto téng hop cua N, N,

= P+N=0=N=P=mg=20(N)

+Vi P di qua O nén P ndm trén dudng
chéo MO cua hinh chit nhat AOBM nén:

= Goc NiMN =30°

= Goc N:MN =60°
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N, =N.cos60° =10(N)

N, = N.cos30° =10+/3(N)

+ Theo dinh luat III Niu-ton ap lyc Q bé"mg phéan Iyc N nén ap lyc 1én cac mat
Q, =N, =10(N)

Q, =N, =104/3(N)

+ Tu hinh c6: {

nghiéng la: {

Bai 16:
+ Khuc g6 chiu tac dung ciia cac luc:
=  Trong luc p
» Phanluc N;, N, cua cac mang gb
+ Khuc g5 chiu tac dung cua ba luc Ni ,
N2, P ¢o gi4 dong quy tai trong tim G
cua khuc go.
+ Piéu kién can bang: N +N2+P=0
+ Goi N la hop luc cua Ni, N,
= Ni+N;=N
= N+P=0=N=P

+ Suy ra N cung phuong, ngugc chiéu va cing do 16n voi P=N thang dtng
huong lén va N =P.
+Vi Ny va N, vudng goc nhau nén:
N, =Ncosa, =Pcosa, =50.10.cos30° = 433(N)
N, =Ncosa, =Pcosa, =50.10.cos 60° = 250(N)
: : Q, =N, =433(N)
+ Theo dinh luat III Niu-ton ap lyc 1én cac thanh mang la
Q, =N, =250(N)
Bai 17: Khi gia treo cin bang c6 3 luc

ddng quy tai B gdbm: trong luc P cla vat

nang m, lyc cang ddy T cua diy BC, luc
dan hdi F cta thanh AB (do thanh bi co

lai du6i tac dung cua lyc cang T va

trong luc P ).

+ Piéu kién can bang clia gid treo: P+T+F=0

398




+ Thuc hién tinh tién 3 lyc dén diém déng quy B

+ Ta co: E:§+T:>§nguqcchiéu F

+ Tt hinh c6: tanazgzﬁ
T CB
jT:PQ:mgc_Bzmgi
CA "CA AB? —CB?
=T=mg B
AB’ —CB’
=T=1.9,8. 0,6 =7,35(N)

JI2-0,6°
+Laico: F=R=vP?+T> = F=4/(1.9,8)" +7,35* =12,25(N)
Bai 18: Céc lyc ddng quy tac dung lén
vat m la:
* Lyccangday T.
= Trong luc P
*  Phanluc Q cua mit phing nghiéng.

+ Diéu kién cin bing cua m: P+ Q+ T=0 *)
+ Chiéu (*) Ién cac truc
Ox: Psina-T =0 (D
Oy: Q-Pcosa= 0 2)

a) Lyc cang T cua soi day
+ Tu (1) suy ra: T = Psina = mgsin30° =2.10.0,5 = 10N
b) Phan lyc Q ciia mat phang nghiéng lén vat:

+ Tur (2) suy ra: Q = P.cosa = mgcos30°=2.10. g = 103N
Bai 19: Cac luc tac dung 1én tru AB
gom:

= Luyc cang day Te

= Luc cang day To

=  Phan luc N cua mat san.
+ Céc lyc duoc biéu dién nhu hinh
+ Thuc hién tinh tién cac luc dén
diém ddng quy B nhu hinh.
+ Didu kién can bang Tp + Tc + N=0

= Tbo +§:0:TD:R
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+Taco: N=Q= N=Q=10V3(N)

=R= N
cos30°

=20(N)=T,

. T,
+Lai c6: tan30° =—<= T, = Ntan30° =10(N)
N

Bai 20:

a) X4c dinh gi4 cia N

+ Thanh AO chiu tac dung cua 3
lyc: trong lyc P ¢6 gia la duong IG
(I 1a trung diém AB, G la trong tam
cua thanh), luc cang T ¢o gia la
AB, phan luc N cua ban 18 ¢o gia
qua O.

+ Theo dicu kién can bang cua vat

ran thi 3 lyc trén phai dong quy tai

mot diém. Do P va T ddng quy tai —

I nén N cling phai dong quy tai I.

Hay gia cta N 1a Ol

b)PdlonciaTvaN

+Pidukién cAn bang: P+ T+N=0  (*)

+ Do trong tim G nam chinh giita thanh AO nén IG la dudng trung binh clia tam
gidc AOB nén I 13 trung diém ciia AB = tam giac AIO can tai I nén o = 30°

+ Thyec hién tinh tién 3 luc dén diém

ddng quy I nhu hinh.

_ y
N _
+ Chon h¢ truc toa d6 Oxy nhu hinh \/T
+ Chiéu (*) 1én c4c truc ta co: ” g
ll 0
P

® Ox: Tcos30°—Ncos30°=0 (1)
» Oy: Tsin30° +Nsin30°-P=0 (2)
+Tu(1)=T=N.

+ Thay vao (2) ta c6: 2Tsin30° =P = T=N=——2_ ~10(N)
25in30°
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Bai 21:
+ Khi vat ndng can be‘ing, cac

luc tac dung 1én vat gém:
=  Trong luc P cua vat ndng
= Luc cang day cua day Ta

= Luc cang day cua day Ts

+ Cac lyc dugce biéu dién nhu hinh
+ Thuc hién tinh tién cac luc dén
diem dong quy O nhu hinh vé.
+ Didu kién can bang: Ta +Te +P=0
—R+P=0
=R =P=103(N)

+ Tur hinh ta ¢6: tan30° = %

=T, =Rtan30° =10(N) +

+Laicor T, =RE+ T2 =T, = (10V3) +10° =20(N)

Bai 22:
+ Céc lyc tac dung 1én vat m; gém:

ol

=  Trong luc P
=  Phan luyc N,
=  Luyc ma sat Fonel

= Luc cang day Ti va T>

+ Vi m; nho nhat nén luc Fms s€

¢6 chiéu hudng 1én nhu hinh v&
+ Vat m; dung yén nén: Pi+Ni+Fmi+Ti+T2=0 )
+ Chon h¢ truc toa d6 Oxy nhu hinh

+ Chiéu (1) 1én Ox ta c6: Psina—F,, —T, —T,sina =0 )
+ Chiéu (1) 1én Oy ta c6: —P, cosa + N, + T, cosa =0
=N, =(P, - T,)cosa 3)
PN ~ . | =Ph
+ Khi h¢ can bang ta ciing c6: 4)
T,=P,
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F. =(P, —P,)sina—P,
+ Thay (4) vao (2) va (3) ta co:
N, =(P, —P,)cosa

+ Dé vat m; ding yén thi: F

o SUN, < (P, —P,)sina—P, <uN,
< (P, —P,)sina—P; <p(P, —P,)cosa <> P, (P, —P, )[sina—pcosa]
< m, >(m, —m,)[sina—pcosa]=m
Bai 23:
+ Cac lyc tac dung lén vat m; gom:

=(m, —m, )[sina—pcosa]

3-min

=  Trong lyc P
=  Phan luc N,
= Luc cang day Ti va T>
+ Vat m; ding yén nén:
Pi+Ni+Ti+T2=0 )
+ Chon h¢ truc toa d6 Oxy nhu hinh

+ Chiéu (1) 1én Ox ta c6: P;sino—T, — T, sino =0 )

+ Chiéu (1) 1én Oy ta c6: —P, cosa + N, + T, cosa =0 €)
1A AL LY ~ , Tl = P3

+ Khi hé can bang ta ciing co: 4)
T, =P,

+ Thay (4) vao (2) ta co: Psino.—P, —P,sina=0=P, =(P, - P, )sina
= m, =(m, —m, )sina = (6—2)sin30" = 2kg
+ Thay (4) vao (3) ta c6: =P, cosa+ N, +P,cosa=0=> N, =(P, —P,)cosa
= N, =(m, —m, )gcoso =(6—2).10.cos30° =20\/§(N)
+ Vay lyc nén cta vat m; 1én mit phang nghiéng 1a Q =N, = 2043 (N)
Bai 24: Cac lyc tac dung 1én vat m;: trong luc p , phan luc ﬁ, lyc cang

TAB , Tl
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+ Vat m dimg yén nén: P+N+Tag +T1 =0 @)
+ Chon h¢ truc toa d6 Oxy nhu hinh

+ Chiéu (1) 1én Ox ta ¢6: Psina + T, — T,; coso =0 )
+ Chiéu (1) 1én Oy ta co: —Pcosa+N+T,;sina=0 3)
+ Khi hé can bang ta ciing co: T, =P 4)

+ Thay (4) vao (2) ta c6: Psina+P, —T,;cosa=0

:>TAB=PSina+P‘ :(msinowrrnlj 5)
cosa coso
ino+ .
+ Thay (5) vao (3) ta c6: —Pcosa+ N +(Mjg.sma =0
coso
ino+ .
= N:Pcosa—(wjg.sma
cosa

mcos 2o —m, sina
cosa

cosa

m(cos2 o —sin’ oc) —m,sina
= N-=

Bai 25:

+ Céc luc tac dung 1én vat m gém:

=  Trong luc p

=  Phanlyc N

= Luc cang day T
+ Vat m ding yén nén:

P+N+T=0 (D)

+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéu (1) 1én Ox ta c6: Psina—Tcosp=0 2)
+ Chiéu (1) 1én Oy ta c6: —Pcoso.+ N+ Tsing =0 3)
+ Tir hinh v& ta c6: ¢ =180° —B—(90+a)=180° —45—(90+30) =15°

T (2) ta co: T= Psina _mgsino _ 2.10.sin30

~10,35(N)
cos cos cos15°

+ Tu (3) tacd: N=Pcosa—Tsing=2.10.cos30° —10,35.sin15° ~ 14,64(N)
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x Ta c6 thé giai cach khac nhwr sau:
+ Chon h¢ truc toa dd Oxy c6 Ox nam ngang, Oy théng dtrng nhu hinh
+ Chiéu (1) 1én Ox ta co:
Nsina—Tsinf=0 _ y
N T
< N.sin30° —T.sin45° =0

o g—T—‘Z/lo:N—Tﬁ:o (4)
+ Chiéu (1) 1én Oy ta co:

Ncosa—P+Tcosp=0 vP

< N.cos30° —mg+Tcos45° =0
o NV3+TV2 =40 (5)
+ Gidi (4) va (5) taco: T~10,35(N), N~14,64(N)
Bai 26:
+ Céc luc tac dung 1én thanh gom:
= Trong lyc cua thanh p
= Luc cang day Ti va Ts
+ Céc lyc duge biéu dién nhu hinh
+ Piéu kién can bang: P+Ti+T> =0 (1) P
+ Chon h¢ truc toa d6 Oxy nhu hinh vé

Ox:T,cosa—T,cosa=0 (2)
Oy:T,sina+Tsina—P=0 (3)
P

2sina

+ Chiéu (1) 1én cac truc Ox, Oy ta co: {

+Tur(2)suyratacd: T, =T, =T— 25 2Tsina—P=0=T = 4)

+ Vi hai soi ddy va thanh AB tao thanh tam giic can nén dudng cao ha xudng AB

2
la: h= 62—(%j =/50> ~30> =40(cm)

= sina=£=ﬂ=0,8
{50
. \ , 4.10
+ Thay sina =0,8 vao (4) taco: T= 508 =25(N)

+ Lyc cang day T duoc phan tich thanh hai thanh phén:
= Thanh phan T. trung véi diy AB, ¢6 tic dung nén thanh AB
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= Thanh phan T, vudng goc voi AB, co tac dung giit thanh AB
* Tuhinhtacéd: T, =T,.coso=T,V1-sin’ a0 =25./1-0,8 =15(N)
+ Tuong tu luc cang day T> cling nén lén thanh AB lucnén T, = 15(N)
+ Vay lyc cing day va lyc nén 1én thanh AB cua cac day 1an lugt 1a 25N va 15N
Bai 27:
+ Theo hinh b, goi H 1a trung diém AB, vi tam giac ABC can tai C nén:

AB 60 C
:7=?=30(Cm) (X(X
CH =+AC? — AH? =+/50° 30> =40(cm)
CH 40 A B
+Taco: sinA=sinao=—=—=0,8 H

AC 50
+ Cac luc tac dung Ién thanh AB gom:
= Trong lyc cua thanh p
=  Luyc cang day T va T,
+ Céc lyc dugc biéu dién nhu hinh

+ DPidu kién can bang: P+Ti+T.=0 (1)

+ Chon h¢ truc toa d6 Oxy nhu hinh vé

* Xét v6i hinh a:

Ox:—Tcosa+T,cosa=0 (2)
Oy:T,sina+Tsina—P=0 (3)
P

2sina

+ Chiéu (1) 1én cac truc Ox, Oy ta co: {

+Tu(2)suyrataco: T, =T, =T—252Tsina—P=0=T =

_ mg 810
2sina, 2.0,8

=T 50(N)=T, =T,

+ Luc cang day T duoc phan tich thanh hai thanh phan:
=  Thanh phin Tk trung voi day AB, c6 tac dung kéo thanh AB

405



= Thanh phan T, vudng goc voi AB, co tac dung giit thanh AB

= Tirhinhtacé: T, =T,.coso = T, /1 —sin® o = 50.4/1-0,8> =30(N)
+ Tuong tu luc cang day T cling kéo thanh AB luc kéo T, =30(N)
+ Vay lyc cing day va lyc kéo 1én thanh AB cua cac day 1an lugt 1a 50N va 30N
* Xét voi hinh b:
Ox:T,cosa—T,cosa=0  (4)

+ Chiéu (1) 1én cac truc Ox, Oy ta co: ) )
Oy:T,sina+T,;sinoa—P=0 (5)

) P
+Tu(4)suyratacd: T, =T, =Ti>2Tsma—P:0:>T=2 :
sina,
-~ T= H.1g _ 8.10 =50(N)=T1:T2
2sinae 2.0,8

+ Luc cang day T duoc phan tich thanh hai thanh phan:
= Thanh phan T. trung véi diy AB, ¢6 tic dung nén thanh AB
*  Thanh phin Te vudng goc voi AB, ¢o tac dung gitr thanh AB

= Tirhinhtaco: T, = T,.coso = T,/1-sin> o = 50.4/1-0,8° =30(N)
+ Twong tu lyc cing day T ciing nén thanh AB lyc nén T, = 30(N)
+ Vay luc cing day va lyc nén 1én thanh AB cua céac ddy lan luot 1a SON va 30N
Bai 28: Dudi tac
dung cua P, thanh CA
chiu bién dang kéo va
thanh BA chju bién

dang nén, xuat hién cac

luc dan hoi tic dung
vao thanh nhu hinh ve&.
+ Khi hé théng cén bang ta co:
P+Npa+Nea=0 (1)
+ Chon h¢ truc toa d§ Oxy c6 O trung véi A,
Ox theo hudng Noa, Oy theo hudng Nea
+ Chiéu (1) 1én Ox ta c6: —P.cosp+ N, =0
= Ny, =P.cosp =1000.cos60° =500(N)
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+ Chiéu (1) 1én Oy ta c6: —P.cosa+ N, =0
= N, = P.cosa=1000.cos30° = 500+/3 (N)
Bai 29:

+ Gia str khi hé théng can béng, diém treo trong vat thir 3 bi ha xuéng th?ip doan h

+Goi Ti, T2, T lan lugt 1a lyc cang day tac dung 1én diém treo vat thu 3.

+ Khi hé thong cén bang taco: Ti+T>+T=0 (¥)

+ Chon h¢ truc toa d6 Oxy nhu hinh. Chiéu (*) 1én cac truc Ox va Oy ta co:
Ox: ~Tycosa+T,cosa=0=T, =T,

Oy: T;sino+T,sina—T=0=T = 2T, sina

+Matkhac: T\ =T, =T=P= sinaz%:azBO”

A < R o h o
+ D0 ha xudng cta diém treo: tan30° = T = h=Ltan30° =—

&

Bai 30:
+ Khi hé théng can béng, cac lyc tac dung Ién thanh AB gé)rn:
= Luyc cang day T do vat nang m gay nén (voi T = P)
*  Luyc cang diy Tac N
*  Phénlyc N cia tuong.

+ Thanh AB chiu tac dung cta 3 luc ddng quy BTAC A y
T,TAC,Ntai‘A. - 7 .
+ Khi h¢ can bang ta c6: T+ Tac + N =0 (*) o
+ Chop hé truc toa d6 Oxy nhu hinh
+ Chiéu (*) 1én Ox, Oy ta co: ok — B

Ox: N.sina—T,.sinp=0 N p
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= N.sin30° - T, sin60° =0
= N=T,\3 (1)
Oy: N.cosa—T,.cosp—-T=0
= N.cos30° - T,.cos60° —P =0
= N\3-T,. =600 (2)
+ Thay (1) vao (2) ta ¢6 : 2T, =600 => T, =300(N)= N =300/3(N)
+ Luc nén Q 1én thanh AB bang phan Iyc N = 30043 (N) .
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Dang 2. CAN BANG CUA VAT RAN CO TRUC QUAY CO PINH
1. Mémen luc
+ Momen cuta lyc F d6i v6i truc quay 1a dai luong dic trung cho tic dung
lam quay cua luc quanh truc iy va duoc do bang tich do 16n cua luc voi
canh tay don: M =F.d
Trong do:
» dla canh tay don (con goi la tay don) la khodng cdch tir truc quay dén gid
cua lyc, don vi la met (m)
» M la momen cua luc F, don vi la N.m
= Flaluc, donvila N

2. Piéu ki¢n cin bing ciia vit rin cé truc quay co dinh
+ Dé vat rn c6 truc quay cd dinh can bang thi tong momen cia cac luc lam
cho vat quay theo mot chiéu phai bang tong momen cua cac lyc lam cho
vat quay theo chiéu nguoc lai.
Chu y: Cac luc di qua truc quay thi momen M =0
v Céc luc 6 gia song song v6i truc quay hodc cét truc quay thi khong co tac
dung lam vat quay.
v' Céac lyc c6 phuong vudng goc véi truc quay va co gia cang xa tryc quay thi
c6 tac dung lam vat quay cang manh.

Loai 1. Tinh momen lyc
+ Xéc dinh truc quay hoic diém quay
+ Xac dinh canh tay don d
+ Ap dung cong thirc M = F.d dé tinh momen

Vi du 1: Bé xiét chit écu

nguoi ta tdc dung lén mot +[/-\

dau cua co 1€ mot luc F lam @)
véi tay cAm cia co 16 mot O

gbc a.
a) Xac dinh diu cua o
momen luc F déi vé6i
truc quay cua écu.
b) Viét biéu thic ctia momen luc F theo F, OA, a.
¢) Tinh momen nay, biét F = 20N; OA = 0,15m va a = 60°.
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Huéng dian
a) Dau am (-) vi lyc nay c6 xu hudng 1am écu quay theo chidu nguoc véi chiéu
duong da chon.
b) Canh tay don: d = OH = OA.sin(w - o) = OA.sina

+ Momen M cua luc F: M =F.d = F.OA sina
¢) Khi F =20N; OA = 0,15 m va a = 60° thi momen cua lyc F la:

33

M =F.OA sino. =20.0,15.5in60° = == = 1,543 (N.m)

Chi y: Diu (+) hay (-) truéc momen M chi néi 1én luc F quay cung chidu duong
hay ngugc chiéu duong da chon con vé d¢ 16n ciia momen M 1a M =F.d

Loai 2. Diéu kién cin bang ciia vt rin ¢é truc quay
Kiéu 1. Luc tic dung vudng géc voi dwong thing ndi truc quay véi diém dit
cuia luec.
= Phuwong phap giai:
+ Xac dinh vi tri truc quay hodc diém quay
+ Xac dinh va biéu dién tat ca cac luc tac dung 1&n vat
+ Ké duodng nbi tir diém dit cua luc dén truc quay dé suy ra canh tay don d
+ Ap dung quy tic momen vé diéu kién can bang ddi véi truc quay do.

Vi du 2: Mot thanh chan duong dai 7,8 m, c¢6 trong lwong 210N va co trong tim
cach dau bén trai doan 1,2 m (hinh v&). Thanh c6 thé quay quanh mét truc ndm
ngang & cach dau bén trai 1,5 m. Hoi phai tac dung vao dau bén phai mot luc bang
bao nhiéu dé gii thanh nm ngang?

il
<«

410



Huéng dian
+ Luc F cach truc quay O doan: di =7,8-1,5=6,3 (m)
+ Trong luc P cach truc quay O doan: d>=1,5-1,2=0,3 (m)
+ Momen cua lyc F ddi véi truc quay qua O: Mg = d..F = 6,3F
+ Momen cua trong luc P d6i vdi truc quay O: Mp = d,.P=0,3P
+ D¢ thanh ndm ngang: Mr=Mp = F =10 (N)

Vi du 3: Nguoi ta dit mot thanh dong chit AB tiét dién déu, dai L = 110 cm khdi
luong m = 2kg 1én mot gia d& tai O va moc vao hai dau A, B cua thanh hai trong
vat c6 khéi lugng m; = 4kg va m, = 5kg. Xac dinh vi tri O dit gi4 45 dé thanh ndm
can bang. Ly g = 10 m/s?.
Huwéng din

+ Goi G la trong tm cua thanh AB. Vi thanh AB déng chét, tiét dién déu nén trong
tdm G cua thanh nam chinh giita thanh AB.
+ViP,> P, = diém dat O dit gan B hon A (dit trong khoang GB)
+ Cac lyc tac dung lén thanh AB gom:

=  Trong luc P cua thanh AB dat tai chinh gitra AB

=  Trong lyc P\ ciia my dat tai A

=  Trong lyc P, clia my dat tai B

* Phanlyc N cta gia d& tai O.

ﬁz"
+ Nhén thdy ring, trong luc P va Pi ¢6 xu hudng lam thanh quay quanh O theo
chiéu nguoc kim ddng hd, con trong luc P> ¢6 xu huéng lam thanh AB quay theo

chiéu kim ddng hd nén dé thanh AB ndm cén bang thi:

M, + M, =M, < GO.P+AOP, =BOP, (1)

(P) )

AO:AG+GO:£+GO=O,55+GO
+ Ta co: E 2)
BO=BG—GO=E—GO=0,55—GO

+ Thay (2) vao (1) ta c6: GO.P+(0,55+GO).P, =(0,55—-GO).P, 3)
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+ Lai c6: P=mg=20(N);P, =m,g=40(N);P, =m,g =50(N) 4
+ Thay (4) vao (3) ta c6: 20.GO +40.(0,55+GO) =50(0,55-GO)
= 20.GO +22+40.GO =27,5-50.GO = GO =0,005(m) =5(cm)
+ Suy ra diém O phai cach dau A cta thanh AB doan: x = 55 + 5 = 60 (cm)
+ Vay muon thanh AB can bang phai dat gia do tai O cach A doan 60 (cm)
x= Chu y: Phan luc N ¢6 gia di qua truc quay nén khong cé tac dung quay hay

momen cta luc N bang 0.

Vi du 4: M6t thuée g6 c¢6 ranh doc AB khéi lwong m = 200g dai L = 90cm; & hai
dau A va B c6 hai hon bi 1 va 2 khdi lwong m; = 200g va m; dat trén ranh. Pat
thudc (cing hai hon bi & hai dau) trén mit ban nim ngang sao cho phan OA nim
trén ban ¢ chidu dai L; = 30cm, phin OB ¢ ngoai mép ban, khi d6 nguoi ta thiy
thudc cin bang. Coi thuéc AB ddng chit va tiét dién déu.

a) Tinh m;

b) Cung mot lic ddy nhe hon bi 1 cho chuyén dong déu véi van toc v, = 1
cm/s doc theo ranh vé phia B, va ddy nhe hon bi 2 cho chuyén dong déu
véi van toc v, doc theo ranh vé phia A. Tim v, dé cho thude van nim can
bang. Lay g = 10 m/s>.

Huwéng din
a) Xét thoi diém ma dau A vira roi khoi ban, khi d6 phan luc cia ban tac dung 1én
thudc dat & ding mép ban O, coi O 1a truc quay cua thudéc.
+ Goi G la trong tdm cua thanh AB. Vi thanh AB df”)ng chét, tiét dién déu nén trong
tam G ctia thanh nam chinh giira thanh AB.
+ Céc lyc tac dung 1én thanh AB gdm:

=  Trong luc P cua thanh AB dat chinh gitra G cua thanh AB

=  Trong lyc P\ ciia my dat tai A

=  Trong luc P, cuam; dat tai B

=  Phan luc N cta mép ban tai O.

O >
o

|
~ie—-yo
Fe—w
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+ Nhén thdy rang, trong luc P va P, ¢6 xu hudng lam thanh quay quanh O theo
chiéu kim dong hd, con trong luc P, ¢6 xu huéng 1am thanh AB quay theo chiéu
nguoc kim dong hd nén dé thanh AB nam can bang thi:

M) + M, =M, < GOP+BO.P, =AO.P, (1
L
AO=L, =O,3(m);GO=5—L1 =0,15(m)
*Tact: 3 1B0-AB-OA=L-L,=0,9-0,3=0,6(m) @)
P=mg=2(N);Pl =m1g=2(N)
+ Thay (2) vao (1) ta c6: 0,15.2+0,6.P, =0,3.2= P, =0,5(N) 3)
P, 0,5

+ Khdi lugng vat my: m, =2 0" 0,05(kg)=50(g)
g

b) Khi hai hon bi cung chuyén dong, canh tay don cta ap luc do hai hon bi tac
AO=L, —vt

dung 1én thudc s& thay d6i va ¢ thoi diém t chiing 6 tri sb:
BO=(L-L,)-v,t

+ Piéu kién can bang cua thude véi truc quay O 1a:

M) + M, ) =M, < GO.P+BO.P, = AO.P

< GOP+[(L-L,)-v,t]P, =(L, - v,t).P,
© 0,152+[(0,9-0,3)=v,t].0,5=(0,3-v,t).2
< 0,6+[0,6—v,t]=(0,3-v,t)4=v, =4v, =4(cm/s)

Kiéu 2. Lwc tac dung hop véi dwong thing ndi giira truc quay véi diém dit
ciia lwre mot géc bat ki.
= Phuwong phap giai:

+ Xaéc dinh vi tri truc quay hodc diém quay

+ Xac dinh va biéu dién tat ca cac luc tac dung 1&n vat

+ Ké duong vudng goc tir truc quay dén gia cua lyc. Ap dung cac hé thirc

tinh SIN hodc COS trong tam giac vudéng dé tinh canh tay don d.

+ Ap dung quy tdc momen vé diéu kién can bang dbi véi truc quay do.
Vi du 5: M6t ngudi ning mot tim van gd dong chat, tiét dién déu c6 khdi lwong m
=20 kg c6 trong tim G ¢ giita tim van. Ngudi 4y tac dung mot luc F vao diu trén
clia tAm vén gd dé giit cho n6 hop voi mat dat mot goc a = 30°, ldy g = 10 m/s?.
Hay tinh Iyc F trong hai trudng hop:
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a) Luc F vudng goc voi tAm van 0.
b) Luc F huéng thing dimg 1én trén.
Huwéng din
a) Thanh AO c6 tryuc quay qua O
+ Thanh AO chiu tac dung cua cac luc:

=  Trong luc p dat ¢ chinh gitra thanh
= Luyc nang F dat & dau A.
=  Phan luc N cua san

+ Nhén thiy ring P lam cho thanh quay

theo chiéu kim ddng hd, F 1am cho thanh

quay nguoc kim ddng hd, phan luc N cua

san khong c6 tic dung quay nén dé thanh

can bang thi: M) =My (1) F
M, =Pd =mg £cosoc
+Taco: { 71 T2 ©) 1A
M(F) = Fdz = Fﬁ A, - i
+ Thay (2) vao (1) ta co: mg.écosa =F./ 0] l - i
2 <------3YP |
mg di !
:>F=TCOSOL=50\/§(N) mmmmm o >
b) Khi lyc F thing dimg va huéng 1én
+ Luc nay, canh tay don cua F la: d, =/cosa
20.1
= mgécosa =F.l.cosa=F =% =% =100(N)

Vi du 6: Nguoi ta gitt cho mdt khiic AB hinh tru (co6

khéi lugng m = 50kg) nghiéng mét goc a = 60° so véi ’\
N 3 3 . , \ A A

mat san ndm ngang bang cach tic dung vao dau A

mot lyc F vudng goc véi truc AB cua khuc gb va B A @

o2

ndm trong mit phang thing ding (hinh v&). Tim do
16n cua F , huong va d6 16n cia phan luc cua mét san tac dung 1én dau B cta khtc
0, lay g = 10 m/s%
Huéng din
+ Thanh AO c6 tryc quay qua O
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+ Thanh AO chiu tac dung cua cac luc:

=  Trong lyc p dat ¢ chinh gifra thanh

= Luyc nang F dat & dau A.

=  Phan luc N cua san
+ Nhan thiy rang P lam cho thanh quay theo
chiéu kim dong ho, F lam cho thanh quay

nguoc kim ddéng ho, phan luc N khong co

tac dung 1am quay nén dé thanh can bang thi:

Mp) =M, (1)
1
. |My =Pd, =mg.—cosa
+ Ta co: 2 2)
M, =Fd, =F.

+ Thay (2) vao (1) ta co: mg.gcosa =F./l

A A~ —
=F= %cosa = 502 0 cos60° = 125(N) N
b) Do thanh OA khong chuyén dong tinh tién F y
nén ta c6 diéu kién can bang la: L{"!
P+F+N=0 (¥

+Cécluc P ,F c6 giddiqual,nén N ciing
co gia diqual.
+ Truot cac luc P, F , N vé diém déng quy I
nhu hinh v€, theo dinh Iy ham s6 cosin ta co:
N?= F? + P2 - 2F.P.cosa
N? = 1252+ 500% — 2.125.500.0,5

= N = 450,69 (N)
. 1y L. , N F
+ Theo dinh 1y ham s0 sin ta ¢c6: ——=——
sinot  siny
voiy=90°— (o + ) AT
:>siny=§sina =024 =7y ~13,9° P

v

=pB=90°—y—-a=90°—13,9°—- 60°=16,1°
+Gia cia N hop voi phuong ngang mot goc: ¢ = 16,1° + 60° = 76,1°
+ Viay N ¢6 do 16n 450,69 (N) va cd gia hop phuong ngang mét goc 76,1°
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Vi du 7: Nguoi ta dat mat 16i ctia ban ciu trén mot
mit phang nam ngang. Tai mép cua ban cau dit mot
vat nho 1am cho mit phang ban ciu nghiéng di mot

goc o so voi mat nam ngang. Biét khoi lugng cta

ban cau la mi, cua vat nho la m,, trong tdm G cua
ban cau cach tam hinh hoc O ctia mat cau la

%trong d6 R 1a ban kinh cua ban cau. Tinh goc a. Ap dung: m; = 800g; m, =

150g.
Huéng din
+ Ta coi ban cau nhu mét vat rin can bang d6i véi truc quay qua diém tiép xuc C.

+ Piéu kién cn bang 1a: M, =M, < P.GH=P, DB

. 3R .
< P.OG.sina=P,.0OB.cosa < Pl.?.sma =P, R.cosa

3 . m,
= m,.—.sIn0 =m,.Coso = tanao, =
8 3m,
+ Thay s6 ta cé: tanazwzl:ﬂxz26,565°
3.800 2

Kiéu 3. Ap dung diéu kién cin bing tong quat ciia vt rin c6 truc quay
. Phuwong phap giai:
+ Xéc dinh vi tri truc quay hodc diém quay
+ Xac dinh va biéu dién tat ca cac luc tac dung 1&n vat
+ Xac dinh canh tay don d cta céac lyc nhu hai loai trén
+ Ap dung diéu kién cén bang tong quat ctia vat rin cé truc quay:
=  Piéu kién can bang vé lyc: ZI:“ =0

= Piéu kién can bang vé momen: ZM = z:Mngwc

thuan
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Vi ZMthuan la tong cac momen cua lyc lam cho vat quay theo chi€u kim

la tong cac momen cua lyc lam cho vat quay nguoc chiéu

wgc

dong ho. Con ZMng
kim ddng hd.

Vi du 8: Mot thanh AB d(‘Sng chét, tiét dién
déu, dai 2m, khdi luong m = 2kg dugc giit

nghiéng mot goc o trén mit san nim ngang
bang mét soi day nam ngang BC dai 2m ndi
dau B cua thanh v6i mot buc tuong ding
théng; dau A cua thanh tura 1én mat san. Hé $6

ma sat gitta thanh va méit san b?mg n=20,5. - A a

a) Tim diéu kién cua a dé thanh c6 thé
cén bang.
b) Tinh cac lyc tac dung 1én thanh va khoang cach AD tir diu A ciia thanh
dén goc tudong D khi a = 60°. Lay g = 10 m/s2.
Huéng dan
a) Vi thanh AB déng chét tiét dién déu nén trong luc p dat tai chinh gitra thanh
+ Cac lyc tac dung lén thanh AB gém: trong lyc p dat tai trong tam G, lyc cang

day T cua day BC, lyc ma sat Fums v phan lyc vuoéng goc N cua san dit tai A.

C <
T

[
5o

F ms J O

+ Ap dung diéu kién c4n bang téng quat ctia vat ran (vé lyc va momen) ta co:
P+N+Fm+T=0 (1)
Mir) =M, 2)
<A A 4 r OX:Fms_T:O FHIS:T(3)
+ Chié€u (1) lén cac truc Ox, Oy ta co: =
Oy:N-P=0
P
2tana

+ Tu (2) ta co: T.AB.sinoa = P.%.cosa =>T=
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P

+Ta(B)va(S)taco: F =
2tana

+ Dé thanh AB khong trugt thi: F,_ <uN < P N— P

< > <uP
2tano H 2tan o H

= tanocZL=1:>oc245°
2p

b) Khi o = 60°
P 2.10 =£(N)
2tano.  2.tan60° /3
10
=—(N
AN
+ Trong luc P va phan lyc N ctia san: P =N =20 (N)
+ Khodng céch tir A dén D: AD =BC — AB.cos60° =2 —2.c0s60° =1(m)

+ Luc cang day BC: T =

+ Lyc ma sat nghi tac dung 1én dau A: F =T

% Chu y: Phan luc N va Fus cO gia di qua truc quay nén khong c6 tac dung quay

hay mémen ctia luc N va Funs déu bang 0 nén ta viét gon nhu (2).

Vi du 9: Mot thanh manh AB, nim ngang dai 2
m c6 khi luong khong dang ké, duoc d& & dau
B bang soi ddy nhe, ddy 1am véi thanh ngang
mot goc 30°, con dau A ti vao tudng thang
dirng, & d6 c6 ma sat giir cho khong bi trugt, hé

s ma sat nghi o = 0,5. Hay xac dinh khoang A 'B

cach nho nhat x tir diém treo mot vat ¢o trong
luong 14N dén dau A dé dau A khong bi truot.
Tinh @6 16n luc ma sat khi do.
Huéng din
Vi thanh AB déng chét tiét dién déu nén trong luc p dat tai chinh gitra thanh
+ Céc lyc tic dung 1én thanh AB gdm:
= Trong luc P cua vat nang dat tai I, cach dau A doan x
=  Luyc cang day T cua day BC dat tai B
=  Lyc ma sat nghi Fims v phén lyc vuoéng goc N cua san dat tai A
+ Céc lyc duoc biéu dién nhu hinh
+ Ap dung diéu kién cén bang téng quat ctia vat ran (vé lyc va momen) ta co:
P+N+Fn+T=0 (D)

My =My @)
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.2 .  |Ox:N—=Tcosa=0
+ Chiéu (1) 1&n cac truc Ox, Oy ta co: . 3)
Oy:F +Tsina-P=0

y
X
0]
1 Tir (2) ta cé: T.AH = P.Al <> T.ABsino =Px = T =— @)
ABsina

Ox:N—ALcosoczo sz;xcotoc

+ Thay (4) vao (3) ta c6: B;m“ —| AB .
Oy:Fms++?(sinoc—P:0 FmS:P—;X
ABsina AB

7 : Px _ P.
+ Dé thanh AB khéng trugt & diu A thi: F,_ <pN < P —A—; < uA—;cota

= AB-x<ux.cota

AB 2
= X 2> =
I+pcota,  1+0,5.cot30°

=1,07(m)= x,,, =1,07(m)

+ D0 16n lyc ma sat khi do: F, =P—1?—A']§=14(1— 1’;”) ~6,5(N)

Vi du 10: Thang c6 khéi lugng m = 30kg duoc dwa vao
tuong tron nhin dudi goc nghiéng . Hé s6 ma sat giita
thang va san 1a u = 0,6. Lay g = 10 m/s.

a) Thang dimg yén cin bang, tim cac luc tac dung

1én thang néu o = 45°.

b) Tim cac gia tri cia o dé thang dimg yén khong o
truot trén san. )

¢) Mot nguoi co khéi lwong m; = 60kg leo 1én thang khi a = 45°. Hoi ngudi
nay 1én dén vi tri M nao trén thang (so v6i chan thang) thi thang s& bi truot.
Chiéu dai thang ¢ =2(m).
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Huéng dian
a) Cac luc tac dung lén thang gom:
=  Trong luc P cua thang
=  Phanlyc N; va N, cia san va tuong
*  Lyc ma sat Fu gitta thang va san
+ Piéu kién can bang vé lyc:
P+ N +Ns+Fm =0 (D)
+ Chiéu (1) 1én Ox, Oy ta cé:
Ox: N,-F =0=N,=F_ (2)

Oy: N, -P=0=N, =P=mg=300(N) (3)

+ Diéu kién can bang v€ momen véi truc quay qua A:

. P
M, , =M <:>N2.£.smoc=P.§.cosoc:>N2=Ecotoc=150(N)

(N) (P)
+ Luc ma sat tac dung 1én thang tai A 1a: Fis = N2 =150 (N)

= Chit y: Ta cé thé chon truc quay qua B, khi dé két qua van khong thay doi
nhung biéu thirc momen khéng don gian bang viéc chon truc quay qua A.

P

P P
b) Theo cau a ta co: N, =—cotoci>Fms =5cotoc =

<pN, —08 stana SL

+ DPiéu kién dé thang khong truot: F.<uN, &
2tanao 21

= o <arctan 1 = a < arctan L =39,8°
2u 1,2

¢) Gia sir khi nguoi 1én dén M ¢6 d6 cao h so voi dat thi thang bat du trugt

b

+ Céc lyc tac dung 1én thang gom:
*  Trong luc P cua thang
= Trong luc Pi cia nguoi
*  Phanlyc Ni va N, cua san va tudng
*  Luyc ma sat Fu gilra thang va san
+ Piéu kién cén bang vé luc:
P+Pi+Ni+Ny+Fn =0
+ Chiéu (1) 1&n Ox, Oy ta c6: -
Ox: N,—-F,_=0=N, =F,_ Fins
Oy: N-P-P =0=N,=P+P,
=pN, =p(P+P))

+ Vi thang trugt nén: F

ms
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+ Diéu kién can bang v€ momen vdi truc quay qua A:

M, , =M +M(P])<:>Nz.ﬁ.sina=P.§.cosoc+Pl.MA.cosoc

(Ny) (P)

+ Vi Nz = Fins nén suy ra: p(P+P,).C.sino = P.g.cosoc +P.MA.cosa

u(P+P1).£.sinoc—P.§.cosoc

= MA= =1,3(m)
P, .cosa

+ Vay ngudi ndy 1én dén diém M trén thang cach chan thang mot doan 1,3 m

Vi du 11: Ta dyng mot thanh dai déng chét, tiét dién déu, co trong lugng P vao
mot blrc tudng thing ding. Hé sb ma sat giira san va thanh 1a w, = 0,4, gitta tudng
va thanh 1 p, = 0,5. Goi o 14 goc hop béi thanh va san. Xac dinh gia tri nho nhat
ctia oo dé thanh con dimg yén.
Huéng dan
+ Cac lyc tac dung 1én thanh gom:
=  Trong luc p
=  Phan luc N; va N,
o Luc ma sé}t I:“ms{ va Fan
+ Diéu kién can bang vé lyc:
§+N1+ﬁz +ﬁms|+f:msz=0 (*)
+ Chiéu (*) 1én Ox, Oy ta co:
Ox: N,-F_ =0=N,=F_ ()
Oy: =P+N,+F ,=0=F ,=P-N, (2)

ms2
+ biéu kién can bang momen véi truc quay qua A:

O Fui B

) 14
M(Nl) =M +M(P) & Nl.é.cosoc=Fmsl.£.sm0L+P.E.cosa

(Fast)

= P=2N, -2F

sl tanaq— P = 2N, —=2N, tana 3)
a SN SN, <Ny (4
F,,<u,N, <P-N,<u,N,— 5N, —2N, tana <, N,

= N, <(n, +2tan(x)N2i>N1 S(uz +2tan0t)u1N1

+ Dé thanh khéng truot thi: F

m

{1 {1
= (p, +2tano)y, 1= tana>—| ——p, [= o >arctan| —| ——p,
20 2\

11
= a,,, =arctan —(—— uzJ =45°
2\
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Vi du 12: Mot vat A hinh hop, khéi lugng m
= 50kg, c6 thiét dién thang 1a hinh chir nhat
ABCD (canh AB=CD=a=1m; BC=AD =
b = 0,7 m) dugc dat trén san nha sao cho mat

BC ti€p xuc véi san. Tac dung vao gitra mat

DC mot lyc F theo phuong nim ngang. Tim
gia tri cua F dé co thé 1am vat bj 1at. Tim hé s6
ma sat gita vat va san. Liy g = 10 m/s2.
Huwéng din
+ Cac lyc tac dung 1én hop gom:
=  Trong luc P
= Luc F
= Phanlyc N
. Ifuc‘rna St Funs
+ Hop bat dau quay quanh C thi:
M, =M

(F) ()

@F.ﬁzP.E:F=P.E:mg2=350(N)
2 2 AB a
+ Khi hop bét dau 14t thi:
F+Fm+P+N=0 1
+ Chiéu (1) 1én c4c truc Ox, Oy ta co:
OxX:F-Fus=0=Fns=F
Oy:N-P=0=N=P = Fus=uN =puP = pumg
F 350

=>F=umg=> u=—-=—-—=0,7
Hmg = 1 mg 50.10
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BAI TAP VAN DUNG

Bail: Mot thuéc manh c6 thé quay quanh
mot truc nam ngang di qua dau O cua thudc.
Goi xx’ 1a duong thing di qua O, goc o 1a goc
gifta thanh va truc xx/. Hay tinh momen cua
trong lyc cta thanh ddi véi truc nim ngang

qua O tai cac vi tri ciia thanh Ung vdi cac goc
a = 45° 90°, 180°. Biét m = 0,03kg, OG = 20
cm, g =9,8 m/s’.

Bai2: ABC la tam giac déu canh a = 10 cm, luc F = 10N. Tinh momen cua luc F
db6i véi cac truc quay qua A, B, C, G, H trong 2 hinh sau:

ﬁ
B C

Hinh a

\ Asst)

Bai 3: Mot thanh nhe AB c¢6 truc quay

di qua A, chiu tac dung cua 2 lyc F va B
F, nhu hinh. Biét Fi =8 N, F, = 12 N, o F%\
=30° AC=2m,CB=3m, F vudng goc - o

v6i AB. Tinh tdng momen cta ngoai luc A C

Fi va F, ddi voi truc A. Chon chiéu Fiv
duong cua momen nhu hinh.

Bai4: Thudc AB = 100 cm, trong lwon P = 10 N ¢6 thé quay d& dang quanh truc
nam ngang qua O véi OA = 30 cm. Piu A treo vat ning c6 P; = 30 N. Dé thanh
nam cén bang thi phai treo vat c6 trong luong bang bao nhiéu vao dau B?

A 0 B

A ]
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Bai 5: Thanh AB dai 1,8 m
ddng chat tiét dién déu co

trong luong P; =200 N dugc A /\
dat nam ngang & don ké ¢ O.
Ngoai ra dau A con dat thém vat nang co trong lugng P, = 100 N.
a) Xac dinh vi tri diém tya O dé thanh nim can be"mg
b) Khi thanh nam cén bang, tinh ap luc 1én don ké.
Bai 6: Thanh nhe OB c6 thé

quay quanh O. Tac dung 1é€n o TFI
thanh cac lyc Fi va F» dit tai a) B B
A va B nhu hinh. Biét F = A -
1
20N, OA = 10 cm, AB = 40 v
N N = N b) [@ B
cm. Thanh can bang, Fi va o A
F> hop vdi AB céc goc a, . B Fov
Tim F, néu: O
. 5 C) | OOOOOOODOODOOOOO 1B
a) a=03=90 0 A 8
b) a=30°=90° F>/
2

c) a=30°%p=060°

« Trich gidi Toan Vit li 10 — Bui Quang Han »

Bai7: Thanh OA c6 khdi luong
khong dang ké, co chiéu dai 20 cm,
quay dé dang quanh truc nim ngang
qua O. Mot 10 xo gin vao diém C chinh
gitta thanh OA. Ngudi ta tdc dung vao

ddu A cua thanh mot luc F = 20 N

huéng thang dimg xudng dudi (hinh v&). Khi thanh & trang thai can bang, 16 xo c6

phuong vudng goc voi OA va OA 1am thanh mot goc a = 30° so v6i duong ndm

ngang.
a) Tinh phan Iyc N cua 10 xo vao thanh.

b) Tinh d6 cimg k cua 10 xo, biét 10 xo bi ngin di 8 cm so véi khi khong bi

nén.

Bai 8: Mot ngudi nang mot tAm van gd dong chit, tiét dién déu c6 khéi lugng m =

20 kg ¢6 trong tam G & giita tim van. Ngudi ay tac dung mot luc F vao dau trén

clia tAm vén gd dé giit cho n6 hop voi mat dat mot goc a = 60°, ldy g = 10 m/s?.

Hay tinh Iyc F trong hai trudng hop:

a) Luc F vuong goc véi tam van go.
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b) Luc F huéng thing dimg 1én trén.
Bai 9: Nguoi ta dat mat 10i ctia ban ciu trén mot
mit phing nim ngang. Tai mép cua ban cau dit mot
vat nho 1am cho mit phang ban ciu nghiéng di mot
gdc o so voi mit ndm ngang. Biét khdi lwong cua

ban cau 1a m,, ctia vat nho 1a m,, trong tdm G cua
(A . 1A OR —
ban cau cach dinh cta ban cau la < trong d6 R 1a

ban kinh cta ban cau. Tinh géc o.. Ap dung: m; = 200g; m, = 15g.

Bai 10: Mot thanh cimg ddng chit OA = 40cm trong lwong P = 20N c6 thé quay
quanh ban 18 O gin vao tudng thing dimg. Piu A cta thanh duoc treo boi ddy nhe
AB. Treo thém céc vat nang P; = P, = 10N tai C va D trén thanh OA ma OC = 10
cm, OD = 30 cm. Thanh OA c¢6 can bang ndm ngang va diy AB hop v6i thanh mot
gbc a = 30°. Tim strc cang day va phan luc cua tuong tac dung Ién thanh.

Bai 11: Mot thanh AB ddng chit, tiét dién
déu, dai 1,5 m, khdi luong m = 3kg duoc giit

nghiéng mot goc o trén mit san nim ngang
bang mdt soi diy nim ngang BC dai 1,5 m ndi
dau B cua thanh v6i mot buc tuong ding
théng; dau A cua thanh tua 1én mat san. Hé )

ma sat gitta thanh va mit san bang p =73 . D

a) Tim diéu kién cta a dé thanh c6 thé can bang.
b) Tinh cac lyc tac dung 1én thanh va khoang cach AD tir ddu A cia thanh
dén goc tudong D khi a = 45°. Lay g = 10 m/s2.

Bai 12: Trén mat phang nam ngang dit mot thanh AB ddng chat. Nguoi ta nang né
1én mot cach tir tir bang cach dat vao diu B ciia n6 mot lyc F ludn ¢6 phuong
vubng goc voi thanh (luc F va thanh AB ludn nim trong mot ‘mat phing thing
dung). Hoi hé s6 ma sat gitra thanh va mat ngang c6 gia tri cyc tiéu bang bao nhiéu
dé dung duoc thanh 1én ‘Vi tri tha“l’ng dtrng ma dau dudi cua n6 khong bi trugt ?
Bai 13: Thanh AB dong nhat, trong
luong P dya vao tuong thang ding va san A
nim ngang . Bo qua moi ma sat. Thanh
duoc gilr nho day Ol.

a) Chung to rang thanh khong thé

can bang néu Al < % .
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b) Tim luc cang day khi Al =%AB

va o =60°
“Trich dé thi Olympic 30 — 4 — 2015”
Bai 14: Mot thanh nhe gén vao san

tai diém B. Téc dung 1én dau A 2 -

mot Iuc kéo F = 100N theo phuong o« "

ngang. Thanh duoc giit cAn bang

nhd day AC (hinh v&). Biét o =

30°. Tinh lyc cang day AC. ¢ Vlém

Bai 15: Dé giit thanh ning OA c6 thé nim

nghiéng véi san mot goc a = 30°, ta kéo dau A F
bang soi diy theo phuong vudéng goc véi
thanh, con dédu O dugc giit boi ban 18 (hinh A
v&). Biét thanh OA ddng chét, tiét dién déu
trong lugng la P = 400N.
a) Tinh do 16n luc kéo F. P % :

b) Xac dinh gia va d6 16n cua phan luc

6 cua tryc.

Bai 16: Banh xe c¢6 ban kinh R = 50
cm, khéi luong m = 50 kg (hinh v&).

Tim lyc kéo F ndm ngang dat trén truc

dé banh xe ¢6 thé vuot qua bac ¢6 do

cao h = 30 cm. Bo qua ma sat. Liy g
=10 m/s%
Bai 17: Mot thanh gd AB ddng chit, c6 khdi

luong 3kg, dugc dat dua vao tuong. Do tuong
va san déu khong c6 ma sat nén ngudi ta phai
dung 1 soi dy budc dau dudi B cua thanh vao
chan tuong dé giit cho né dung yén. Cho biét
B
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AB\3

OA:T. Lay g = 10 m/s%. Xac dinh luc

cang day.

Bai 18: Hay xé4c dinh luc F tdi

thiéu dé lam quay mot khic gb T >
hinh hop chir nhat khéi luong F
30kg quanh canh di qua O. Cho

biét: OA = 80 cm, AB = 40 cm. 5

Lay g = 10 m/s2.

Bai 19: Bé c6 thé di chuyén mot
chiéc hom cao h = OA dai d = AB
nguodi ta da tdc dung mot luc F

theo phuong ngang. Hoi hé s6 ma
sat gitta hom voi mat san, phai co

gi4 trji bao nhiéu d& hom di chuyén
ma khong lat.

Bai 20: Khdi hinh hop day vuong, khéi luong m

=20 kg, canh a = 0,5 m, chiéu cao b = 1 m dat
trén mit sin ndm ngang. Tac dung 1én lyc F nim
ngang dit & giita hop. Hé s6 ma sat giita khoi va

san nha 1a pu = 0,4. Tim dd 16n cua luc F dé khéi

hop bt dau mat can bang (truot hodc 1at)
“Trich giai Toan Vat li 10 — Bui Quang Han”

Bai 21: *Pay mot chiéc but chi sau
canh (c6 tiét dién ngang 12 mot luc giac
déu canh a) doc theo mit phing nim
ngang (hinh v&). Vi céc gia tri nao cua

hé sb ma sat p giita bat chi va mit
phing thi bat chi s& truot ma khong

quay.
“Trich 423 bai toan Vit 1i 10 — Tran Trong Hung”
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Bai 22: Dt 1én san nha vat M hinh khdi 1ap phuong,
khéi Iwong m = 60 kg, co thiét dién thing 1a hinh

vuong ABCD canh a = 1m, mat CD tiép xuc voi san. A ‘\\ F ,/’ B
Téc dung vao M mot luc F hudng xubng san va hop \}"\'\é

v6i AB gbc o = 30° nhur hinh v&. Hé s6 ma sat giita
vat B va san phai bang bao nhiéu dé vat khong D C

chuyén dong tinh tién trén san nha? Tim gia tri nho

nhit coa F dé c6 thé lam 1at vat B. Lay g = 10 m/s2.

Bai 23: Mot qua cu ban kinh R khéi lugng m dugc

dit & day phing khong nhin ciia mét chiée hop co day

nghiéng mot goc o so voi mat ban nam ngang. Qua A
cau dugc giit can bang boi mot sgi ddy AC song song

v6i day hop (hinh v&). Hé sb ma sat giita qua cau va =
day hop 1a p. Mudn cho quéa cau nam cin bang thi gbc 77777777777
nghiéng o cua ddy hop co gia tri 16n nhét bang bao nhiéu ? Tinh luc cing T cua
day AC khi do.

Bai 24: Mot qua clu ¢6 trong luc p duoc

gilt ndm yén trén mit phing nghiéng goc o
so voi phuong ngang nhd diy AB nim

ngang (hinh v&). Tinh strc cang T va hé sb

ma sat p gifta qua cAu va mat ph:fmg
nghiéng.

Bai 25: *Mot thanh dong chit AB c6 trong
lugng P; dau B dya vao miat phing nim
ngang, dau A dya vao mit phang nghiéng

goc o (hinh v&). Dit vao dau A mot luc F

song song voi mit phang nghiéng. Tinh F
dé thanh can bang. Bo qua ma sat giita cac
mit phing va du thanh.

Bai 26: *Mot vat khdi lwong m = 10kg hinh ling tru
c6 thiét dién thang 13 tam gidc déu ABC canh a =
60cm, duoc ké trén mot gia do ) dinh D sao cho
mat BC thing dung, mit AB tiép xtc véi gia do tai

E ma EB = 40 cm. Coi hé s6 ma sat tai gia do va tai

san 13 nhu nhau va p < 1. Tim hé s§ ma st gitra vat
va san. Xac dinh phan lyc ctia gid do va cia san tac
dung 1én vat. Liy g = 10m/s?.
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Bai 27: *Mot day dong chit AB trong
lugng P, c6 dau A ti nén mat phang
ngang nhin va go D ¢6 dinh, dau B tya
nén mit phing nghiéng tao voi phuong
nim ngang mot goc o. Cho biét AB
nghiéng mot goc P so véi mit phang
ngang (hinh v€). Hay xac dinh cuia luc do
AB d¢ nén hai mit phing va go D. Bo
qua ma sat gita AB va mit phing
nghiéng.

Bai 28: *Mot khdi 1ap phuong co
thiét dién thing ABCD, c6 khbi
luong m; = 8 kg, c6 canh A dugc
nbi v6i vat M bang mot soi day
khong dan vit qua mot rong roc R
nho ¢b dinh nhu hinh v&. Mat day
CD ciia khdi 1ap phuong nghiéng
goc B = 15° so voi san nha, con
doan diy nbi v&i véi canh A
nghiéng géc o = 30° so voi phuong
ngang. Khéi lap phuong nam can bang. Tim khéi lugng m, clia vat M va hé s6 ma
sat gitra khoi 1ap phuong va san. Bo qua ma sat va khdi luong ¢ rong roc. Liy g =
10 m/s?.

Bai 29: Thanh ning BC c¢6 mét dau tua

vao tudng nham, con diu kia duogc giir A
bang diy khong din AC c6 cung chiéu o
dai véi thanh (AC = BC). Thanh hop
vOi tuong mot goc a. C

a) Tinh hé s ma sat p giita tudng
va thanh dé thanh dimg yén.

b) Biét u< 1. Tinh cic gia tri goc a. B

Bai 30: *Mot thang nhe dai /= S(m) tya vao tudong nhan va nghiéng véi san goc
a=60°. H¢ sO ma sat giita thang va san 1a . Hoi nguoi ta c6 thé leo 1én dén do cao
t6i da bao nhidu ma thang van ding yén trong hai truong hop:

a) u=0,5

b) u=0,7
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HUONG DAN VA DAP AN

Bail:
+ Cénh tay don cua trong lyc P: d = OG.sina
+ Momen cua trong lyc: M =P.d =P.0OG.sina =0,03.9,8.0,2sina = 0,0588.sina
+ Khi 0 =45° = M =0,0588.5in45° = 0,0416(N.m)
+ Khi 0 =90° = M =0,0588.5in90° = 0,0SSS(N.m)
+ Khi o = 180° = M =0,0588.5in180° =0

Bai 2:
a) Momen cua luc F: M =F.d
+ Khi truc quay qua A thi: da=0=> M =0

+ Khi truc quay di qua B thi: dg = AH = a\/_ =0, 05[( )

= M, =d, F=0,053.10=0, sﬁ(N.m)

a3

+ Khi truc quay di qua C thi: dc = H———OOS\/_( m)

= M, =d..F=0,0543.10= 0,53 (N.m)

. . 2a\f a 01

+ Khi truc quay di qua G thi: dg = G—————= —(m

o quay i qua G hi: o = AG= 35 = 5 =5 ™)

0,1... 3
= M. =d.F=—-10=—-(N.
G G \/5 3( m)
‘\/7

+ Khi truc quay di qua H thi: dH—AH———O OSI( )

= M, =d,.F=0,0543.10=0, sﬁ(N.m)

a3

b) Khi truc quay di qua A thi: da = ——0 05\/7( )

=M, :dA.F:O,OS\/g.IO:O,S\/g(N.m)
+ Khi truc quay di qua B thi: dg=0= M; =0
+ Khi tryc quay di qua C thi: dc=0= M; =0

1af a 0,1
+ Khi truc quay di qua G thi: dg =
quay di q =32 "4 2I()
0,1. NE)
=M. =d F=—"10=""(Nm
G G 2\/5 6( )
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+ Khi truc quay di qua H thi: dy = HB.sin 60° = %? =0,025v/3(m)
= M, =d, F=0,0251/3.10=0,25V3(N.m)
Bai 3:
+ Canh tay don cia lyc Fi 1a: di = AB =5 (m)
+ Momen cua luc F; doi véi A: M; = Fi.d; = 8.5 =40 (N.m)
+ Canh tay don cuaa lyc F» 1a: d, = AC.sina = 2.5in30° =1 (m)
+ Momen cua lyc F, d6i véi A: My = Fo.d, = 12.1 =12 (N.m)
+Vi Fi quay ngugc chiéu duong, F» cung chiéu duong nén tong cia momen
ngoai lyc 1a: M, =-M, +M, =-40+12=-28(N.m)
Bai 4:
+ Cac lyc tac dung lén thudc:
=  Trong luc P\ cua vét treo vao dau A
= Trong luc P, cua vét treo vao dau B
=  Trong lyc p dat tai trong tdm (chinh gitra thudc)
= Phanlyc N tai O

A G B

ol
AL b

P>

P
+ Céc lyc P va P> c6 tac dung lam thanh quay theo chiéu kim dong ho. Luc P ¢6
tac dung 1am thanh quay ngugc chiéu kim dong hd. Luc N khong c6 tac dung lam
thanh quay. Ap dung diéu kién can bang cta vat ran cé truc quay ta co:
Pd, =Pd+P,d, (*)
+Tacd:di=0A=30cm,d=0G=50-30=20cm,d,=0B=70cm (1)
+ Thay cac gid tri ¢ (1) vao (*) ta c6: 30.30=10.20+70P, = P, = IO(N)
Bai 5: Cac luc tac dung 1é€n thudce:

=  Trong lyc P: cua thanh, dat tai chinh gitra thanh

=  Trong lyc P, cua vat A N

*  Phanluyc N tai O A OT G
A

2
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+ Luc P ¢6 tac dung 1am thanh quay theo chidu kim dong hd. Luc P> ¢6 téc dung
lam thanh quay nguoc chiéu kim dong hd. Luc N khong cé tac dung lam thanh
quay. Ap dung diéu kién can bang ctia vat rin co truc quay ta co:

M, =M, < Pd, =P,d, < 100.0A = 200.(% - OAJ — OA =0,6(m)

b) Phan lyc cta don ké: N =P; + P, =300 (N)
+Aplucléndonké: Q=N= 300(N)
Bai 6:

a) Khi o = =90°

+ Canh tay don cua cac lyc Fi va F lan luot 1a: =
d, :OA=10(cm) 0 T
d, =OB=0A + AB=50(cm) A

< Fd =F.d, di

+ Khi thanh can bang: M., =M

() ()
=F :E.g—;:ZO.%:MN) &

b) Khi a = 30°,  =90°

+ Cénh tay don cua cac lyc Fi va F, 1an luot la: E
d, =OA.sina =10.5in30° = 5(cm) dl/'(%\
d, =OB=0A + AB=50(cm) O A

+ Khi thanh can bang: M

=M., o Ed =Ed, €—-mm = mn >

(R)
—F=F% 22023 o)
d, 50
¢) Khi o =30°, B = 60°
+ Canh tay don cua cac luc Fi va F, 1an luot 1a: F
) i d ,’\
d, = OA.sino =10.sin30° = 5(cm) + O
d, = OBsin = 50.5in 60° = 25+/3 (cm) 04 B>/

+ Khi thanh can bang: M., =M, < F.d, =F, d, N

(E)

(R)

d 5
=F =F.—+=20.——=2,3(N
-0 aa)

(E)
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Bai7:
a) Phan Iyc dan hdi Fa cua 10 xo 1én
thanh c6 tac dung lam thanh OA quay
theo chiéu ngugc kim déng hd. Luc F ¢co
tac dung lam quay nguoc lai.
+ Khoang céach tir gia cua lyc Fa dén O:

d, =AC :%=10(cm)

+ Khoang cach tir gia cta luc F dén 0 1a: dy = OH = OA.cos30° = 10+/3 (cm)

+ Piéu kién thanh OA nidm cén bang:

M, =M, < F, d, =Fd, = E, =203(N)

b) Taco: E, =kA/ =k =433N/m
Bai 8:

a) Thanh AO ¢6 truc quay qua O

+ Thanh AO chiu tac dung cuia cac lyc:

=  Trong lyc p dat & chinh gitra thanh

= Luyc nang F dat & dau A.
+ Nhan thy ring P lam cho thanh quay
theo chiéu kim dong ho, F lam cho
thanh quay ngugc kim dong ho nén dé
thanh can bang thi: M(P) = M(F) Q)

M =Pd, = mg.écosa F
+ Ta co: 2 (2)
M, = Fd,=F./ A
+ Thay (2) vao (1) ta co: mgécosa =F./ i i
mg 20.10 . 0 l = '
=F=—cosa = .cos60° =50(N P i
2 2 (N) D N :
b) Khi lyc F thing dimg va huéng 1én <mmmmmes i >
+ Luc nay, canh tay don cua F la: d, =/cosa
20.1
= mgécosa —F.lcosa=F="128_ % =100(N)
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Bai 9:
+ Ta coi ban cau nhu mot vat ran can bang doi véi truc quay qua diém ti€p xuc C.

+ Piéu kién cn bang 1a: M, =M, < P.GH=P, DB
. SR .
< P.OG.sina=P,.OB.cosa < P,. R—? .sina.=P,.R.cosa

m,

3 . 8
— ml.g.SH’lOL =m,.cosa = tano =

3m,

. 1 1
+ Thay s0 ta co: tanoc=8—5=—:>az11,3°
3200 5

Bai 10:

+ Cac luc tac dung Ién thanh gom:

=  Trong luc P cua thanh dat tai chinh gitra thanh

=  Trong lyc P\ va P, cua cac vat nang dat tai C va D

= Luc cang day T

*  Phanlyc N cta tudng
+ Céc luc P , P, , P c6 tac dung lam
cho thanh OA quay quanh O theo
chiéu kim dong hd. Luc T 1am thanh
quay theo chiéu ngugc véi kim dong

hé. Lyc N di qua truc quay nén
momen bang khong, do d6 dé thanh =
OA can bang thi:

M, . +M, . +M, , =M

(P) (P,) (P) (T)
+ Tu hinh vé ta ¢6: OH = OA.sina =40.sin30° = 20(cm)

+ Do d6: 10.10+10.30+20.20=T.20=>T = 40(N)

& P.0OC+P,.0D +P.0OG =T.OH
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+Vi Py va P, cach déu P nén hop hai luc P, va P, c6 gia di qua P. Vay luc P,
T va hop luc cua P, va P, dong quy tai I. Vi thanh niam c4n bang nén phan lyc N
phai c6 gia dong quy tai 1.
+Vi P di qua trung diém OA nén tam giac OAI cén tai [ = I0A =0, =30°
+ Piéu kién can biang cua thanh vé luc: P+P,+T+N=0 (D)
V6i Pi ¢o gid tring v6i P, ¢6 dd 16n P =P, + P, =20 (N)
+ Chon h¢ truc toa 36 Oxy nhu hinh. Chiéu (1) Ién Ox ta co:
N.cosa—T.cosa=0=>N=T =40(N)
Baill:
a) Vi thanh AB déng chat tiét dién déu nén trong luc p dat tai chinh gifra thanh
+ Cac luc tac dung lIén thanh AB gom:
=  Trong luc p dat tai trong tam G
= Luyc cang day T cua day BC
*  Lyc masat Fum va phan luc vuong goc N ciia san dat tai A
+ Céc lyc dugc biéu dién nhu hinh

C

FITIS O

+ Ap dung diéu kién can bang téng quat ciia vat rin (vé lyc va momen) ta co:
P+N+Fm+T=0 (1)
Mz =M, 2)

4 A . [Ox:F -T=0 |F,=T(3)
+ Chié€u (1) lén cac truc Ox, Oy ta c6:

=
Oy:N-P=0 |N=P (4)
+ Tu (2) ta cod: T.AB.sina = P.ﬁ.cosa =>T= P ®)
2 2tana
\ \ . P
+Te(3)va(5)taco: F =
© 2tana
+ Pé thanh AB khong truot thi: F <uN< <u W, P <uP
‘ 2tana 2tana
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= tanaZLzL:(xZ%"
2u 3

b) Khi a = 45°
P 310 : :15(N)
2tana 2.tan45
+ Luc ma sat nghi tac dung lén dau A: F,_ =T = IS(N)
+ Trong luc P va phan lyc N ctia san: P =N = 30 (N)
+ Khoang cach tir A &én D: AD = BC — AB.cos45° =1,5—1,5.cos45° = 0, 44(m)

+ Lyc cang day BC: T =

w Chi ¥: Phan luc N va Fus c6 gid di qua truc quay nén khong c6 tic dung quay
hay mémen ctia luc N va Fus du bang 0 nén ta viét gon nhu (2).
Bai 12: , i

+ Ky hi¢u chiéu dai va khoi luong ctia thanh 1an Iuot 1a ¢ va m. Do nang thanh tir

tir do vdy c6 thé coi rang thanh luén can bang & moi vi tri. Xét khi thanh hop véi

phuong ngang mot goc a.. Cac luc tdc dung Ién thanh nhu hinh vé ta c6:
F+N+Fn+P=0 €

+ Chiéu phuong trinh (1) 1én phuong ngang va phuong thing dimg ta duogc:
Fsina=F, (2)
{mg =N+F.cosa (3)

+ Chon truc quay A, ta c6: F.0 = mg%cos o 4)

F.= T8 sino.cosa
+ Tu (2), (3) va (4) rat ra:
mg

N= 7(1 +sin® a)

2 n . sino.cosa . .
+ DE thanh khong trugt thi: F <uN = u>———— ding vdi moi goc a;
1+sin"a
_sino.coso.  Sino.cosal sina.cosal 1

+ Ta co:

l+sina cos’o+2sin’a 24/2sino.cosa 242
+ Vay dé nang thanh dén vi tri thing ding ma dau dudi khong bi truot thi:

>
=
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Bai 13:

a) Gia su I tai trung diém ctia thanh AB
+ Thanh chiju tac dung cua P, N As NB,TF
+ Ta thiy mémen (‘iéi voi D khac 0 suy ra
thanh khong can bang.

£ AB -
+ Néu Al< - momen cua T cung
chjéu vi mdémen cua P nén thanh khong
thé can bang.

b) Khi AI=%AB va o =60° =AOGB déu

+Villa trung diém ctia GB nén GOI =B =30° L /
+ Xét momen déi vai diém D ta co: /.

P.%zT.DH GX oY

;.

Véi ) .
OH =0OD.sina = AB.sino , To

{OB = AB.cosa /P -+ H

P .
= E.COSOL =Tsinp.

+ Thay a=60", 3=30° ta duoc: T:M:E
2.sin30° 2

Bai 14:

+ Céc lyc tac dung 1én thanh AB gbm:

=  Luckéo F

=  Luyc cang T day AC

= Phan lyc cta san 6 tac dung 1&€n AB.
+ Xét tryc quay tam thoi tai B (Mé =0), didu
kién can bang cua thanh AB la: M, =M,

< F.AB = T.BH v6i BH= AB/2

~1-FEAB k200N
BH

Bai 15:
+ Céc lyc tac dung 1én OA gdm:
=  Luckéo F
=  Trong luc p
=  Phan lyc 6 cua tryc O
a) B 16n luc F tac dung 1én thanh OA
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+ Piéu kién can bang ctia OA la: ‘
M; =M; (vi M =0) —

< F.OA=P.OH
v6o1 OH = OG.cosa = % .OA.cosa

OH 1

= F=P- =~ Pcosa =100v3(N)
b) Xac dinh gia va do 16n cta phan lyc
Q cua truc O. Do thanh OA khong
chuyén dong tinh tién nén ta c6 diéu
kién can bang la: P+F+Q=0 *
+ Cac luc P ,F ¢6 gia di qua I, nén 6
cling co gia di qua L.
+ Truot cac lyc P, F , 6 vé diém d(‘Sng 0

quy I nhu hinh v&, theo dinh 1y ham s
cosin ta cé: P
Q%= F?>+P?-2F.P.cosa

\/g v

& Q2= (100V3 )2 +400%—2.1003 400.2

= Q~=264,6N
+ Theo dinh 1y ham sb sin ta c6: _Q = L voiy=90°— (a+ )
sino.  siny

. F .
=siny =—sino = 0,327

=y =19°9=p=90°-y-a=90°-19°-30°=41°
+ Vay Q ¢4 d6 16n Q = 265N va cb gia hgp véi thanh OA mot goc p=41°.
Bai 16:
+ Céc lyc tac dung 1én banh xe bao gom:
= Luckéo F
=  Trong lyc p
=  Phan lyc cua san 6 tai diém I
+ Diéu kién dé banh xe c6 thé 1an 1én bac thém 1a: M. > M,
< FIK > PIH v6i IK=R —h;
Véi TH=/R? —(R —h)* = /h(2R —h)
—‘MR_h) ~1145N

= F>mg

Chi y: d6i voi tryc quay tam thoi qua I, M; = 0
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Bai17:
Cich 1: Ding quy tic hop luc dong quy két hop hinh hoc dé giai
+ Cac lyc tac dung Ién thanh gom:
=  Trong lyc p
=  Phan luc Na va Ng
= Luyc cang day Ts

+ Pé thanh AB can bang thi: P+Nu+Ng+Te=0

+Goi Q 1a hop luc ciia Ts va Ng. Vi thanh AB can bang nén Q phai c6 gia di

qua diém ddng quy I cia P va Na.

+ Tinh tién ba lyc N4, P va Q dén I nhu hinh vé

+ Khi d6 ta c6: P+ Na +(3=0

+Goi F 1a hop lyc cta P via Na = F=P+N, =F=Q

+Vi P di qua trung diém G cua AB nén: tan(ﬁ:tana:%:&
OB~ 0B
2
2 2 2 2 AB
+Lai c6: OB=+vAB” -0A AB 4AB 2
2AB\/§
:>tan6§l—tan0c——2—2x/§:>cosoc— ! _ 1
AB J+tan’o 13
2
P

P
+ Ta co: tan(x——:>N =—
A

e o
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T,
+ Mait khéc tir hinh ta c6: cosa =—2

3.10

/13 1 P
T = . = —P, = = :5 3 N
=T, =Q.cosa B ,_13 2\/5 2\/5 f( )

Cach 2: Str dung phuong phap chiéu két ho*p quy tdc momen
+ Céc luc tac dung 1én thanh gom:

=  Trong lyc p A
=  Phan luc Na va Ng

* Luyc cang diy Ts
+ Dé thanh AB can bang thi:

§+NA+NB+TB:0 (*)
+ Chiéu (*) 1én Ox, Oy ta co6:
Ox: N, -T; =0
Oy: N, =P
2 N . OB
+ D¢ thanh khéng quay quanh B thi: M, = M( 0 e P. = =N,.OA
2 2 2 AB
+ Ta co: OB=+AB" —OA AB —ZAB e
Pﬁ: —AB\/§:>NA:_P :—3'1025\/§(N)
22 2 23 243

+Ma T, =N, =5V3(N)
2 Nhén xét: Qua hai cach giai trén ta thdy rdng ding phwong phdp chiéu két hop

quy tdc momen bai gidi don gidn va gon nhe hon rat nhiéu.
Bai 18:

+ Khi khuc g6 bat dau quay quanh O thi cac lyc tac dung 1én khic gb gom:
=  Trong luc p
= Luc F
= Phanlyc N dito O F
+ Vi phan luc N qua O nén momen M =0

(F) (») l 5
< F.OA>P.OH P
:>F>%P=§300 75(N)= E,, =75(N)

OA 80

B A

+ Pé khiic gb quay quanh O thi: M, >M
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Bai 19:
+ Céc lyc tac dung 1én hom gdm:

=  Trong luc p B A -
. LicF Ty T 2
= Phanluc N 0 X :E::_
= Luycmasat Fu Fue |l
+ Khi hom bat dau trugt thi: e o | S
F+Fm+P+N=0 (1) p °
+ Chiéu (1) 1én cac truc Ox, Oy ta co:
Ox:F—Funs=0=>Fn =F
Oy:N-P=0=>N=P= Fps=uN=pP
=F=uP
+ Pé hom khong quay quanh O thi: M(F) < M(P)
< F.OA<P.OH :Fgchugﬁzi
OA OA 2h
Bai 20: Céc luc tac dung 1én hop gém:
. Trong luc p A
= LucF _
*  Phanluc N y Na F
. Luc’ma‘sét Fons o X
+ Khi hop bat dau truot thi: -
F+Fm+P+N=0 (1) Fs |50

+ Chiéu (1) 1én c4c truc Ox, Oy ta co:
OxX:F-Fus=0=Fns=F
Oy:N-P=0=N=P = Fus=uN =puP = pumg
= F =umg = 0,4.20.10 = 80 (N)

+ Dé hop bét dau quay quanh O thi: M(F) = M(P)
= F% =P.OH =F= 20H P= 2.0,25 20.10=100(N)

+ Vay hop bat diu mat can bang (truot) khi lyc F = 80 (N)
Bai 21:
+ Cac lyc tac dung vao vat gom:
=  Trong luc p
=  Phanlyc N
»  Luyc diy F
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=  Luc ma sat Fums

a3 a P
+ Vat khong quay quanh A: M, <M, & F——<P—=F<— 1
¢ g quay q (F) (P B ) \/g (D
+ Vit trugt trén mat ngang: P+N+F+Fun =ma *)
" A . |Ox:F-F, =ma
+ Chiéu (*) 1én Ox, Oy ta co:
Oy:=P+N=0=>N=P=F =pP
:>F—pP=ma:>a=F_“P
m
+ Vattruotnén a>20< F-puP>0=F>puP 2)

+ Tu (1) va (2) ta co: uP<F<%:>uP<—:> —

5N
Bai 22:
+ Cac luc tac dung 1€n vat gém:
=  Trong lyc p
=  Phan luc N
= Luycday F
=  Luc ma sat
+ Vat khong chuyén dong tinh tién nén: P+ N+ F+ Funs =0 (*)
+ Chiéu (*) 1én Oxy ta c6:
Oy: N — Fsin30°~ P =0 = N =P + Fsin30° (D)
Ox: Fcos30°— Fs = 0 = Fis = Fcos30° 2)
+ Néu vat M du diéu kién dé 1at (do tac dung cua F), no s& quay quanh mdt truc di
qua canh chira dinh C. Khi vat M bét dau tach khoi san tir D thi phan lwc vudng
gbc cua san s€ dat vao truc quay C, mémen cia N va Fus s& bang khong. Do d6

=M :>F.AC.sin(45°—0L) pAB
2

dé M bit dau quay quanh C thi: M(F) (P)

+Taco: AC = ABV2
= F.AB\/2.sin(45° — o) = P% F= P ~819,6(N)

Zx/zsin(45° - oc)

+ Pé thanh khong chuyén dong tinh tién (truot) thi:

F,, <uN & F.cos30° < (P +Fusin30°) = p >PF;°—S30300=0,7
+ I.sin

= Hmin = 0,7
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+ Nhu vy, mudn vat M khong truot va nd c6 thé bi 1t thi hé s ma sat gitta M va
san it nhat phai bang p = 0,7 va dé day lat dugc vat B thi lyc day F phai 16n hon

819,6 (N)
Bai 23: Cac luc tac dung 1én qua cAu gém: trong luc p , phan luc N , luc
ma st Fums, luc cang day T.
+ biéu kién can bé“mg vé& momen v&i truc
quay qua A: M(Fms) = M(P)
< F 2R =PR.sina

~F - P.s;noc 1)

+ Piéu kién can bang vé lyc:
P+N+T+Fun=0 *)
+ Chiéu (*) 1én phuong mit nghiéng ta co:
T+F,—Psina=0 )
+ Chiéu (*) 1én phuong vudng goc voi mit nghiéng ta co:
N—-Pcosa=0=N=Pcosa 3)

Psi
%) Sind <uPcosa = tana <2u

+ Pé qua cau dung yén thi: F_ <uN

= tano,,, =2p= a,, =arctan(2u)

+Tu (2)taco: T=Psina—F,
+ Vay luc cang day khi c6 goc nghiéng cuc dai la:
T =Psina,,, —pPcosa,,, =P(sina,, —pcosa,, )
(tanon, —p) _,(20-p)  pP

= T=Peosa, (tanoy, — )= Jirtana,,  ledd leqe

Cac luc tac dung Ién qua cAu: trong luc P , phan luc N , luc ma sat

Bai 24:
Funs , luc cang day T.
Ny 2, N\
T
(0]

F ms

K
A
Y
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+ biéu kién can bang v€ momen vdi truc quay qua C:

M(T) = M(P) < T.CH=P.CK
, |CH=CI+IH=Rcosa+R=R(1+cosa)
+ Ta co:
CK =Rsina
< T‘R(l"'COSOC):P.R.Sinocj T :M
1+ cosa

+ Piéu kién can béng vé Iuc: P+N+T+Fm=0
+ Chi€u (*) lén phuong mat nghiéng ta co:

Tcosa+F, —Psin(x:O&—)FmS =Psina -

1+cosa
+ Chicu (*) 1én phuong vudng goc voi mat nghiéng ta co:

N-Tsino—Pcosa=0—Y 3N =Pcosa +

1+ cosa

+Dé qua cau dung yén thi: F ., <uN

P.sina.cosa

+Tu(2)va(3)tacd: Psino———< u[PcosaJrP—

1+ cosa

) sin o.cos o sin’ o
= sino ——— < | cosoL + —
1+ cosa 1+cosa

. sino
=1 smocSu(cosoc+1):>u2—
1+cosa

Bai 25:
+ Céc lyc tic dung 1én thanh AB gdm:
=  Trong lyc P
=  Phan luc N; va N»
* Luckéo F
+ Diéu kién can béng vé luc:
§+ﬁ1+ﬁz+ﬁ=0 (D)
+ Chon chiéu dwong nhu hinh
+ Chiéu (1) xudng chiéu duong ta co:
—PcosB+N,cosp+F=0

V6i B=90°—(180° —a) = a—90°

= —Pcos(a—90°)+ N, cos(0.=90° )+ F =0

= —Psina+ N, sina+F=0= F=Psina— N, sina

+ Xét truc quay qua A, thanh AB can bang khi:

P.sina.cosa

P.sin’ a

M
@)

2

3)
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AH

M(P) = M(Nz) < PAH=N, AK=N, = P.R
AB
AH =—si
+ Ta co: 2 SmB:i_E:%:NZZg
AK = ABsinf3

+ Thay (3) vao (2) ta c6: F=Psina —gsina = gsina
Bai 26:
+ Cac lyc tac dung 1én vat gom:

=  Trong lyc p dat tai trong tdm G

3)

=  Phan lyc vudng géc Ni va luc ma sat Fusi clia san tac dung

=  Phan lyc vudng goc N va luc ma sat Fus clia gia do tac dung.

C

Fms2

30°

Fmsl B
+ Phuong trinh can bang luc: P+ N + N + Fanst + Frns2 =0
+ Chi€u phuong trinh (1) Ién Ox va Oy ta co:

Ox: N,sin30° -F , —F ,c0s30° =0

Oy: =P+ N, + N, cos30° +F,_,sin30° =0
+ Ta c6: Fmsi = uN1, Fing = uN»

N, sin30° —uN, —uN, cos30° =0 (2)
+ Suy ra:
—P+N, + N, cos30° +uN, sin30° =0 (3)
\ 4 N2 . 0 o
+ Tu (2) taco: N, =—(s1n30 —ucos30 ) 4)
u
+ Thay (4) vao (3) ta co:

o

M

—p +&(sin30" —1cos30° )+ N, cos 30° + N, sin30° = 0

1
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= &(sin30° —ucos30° ) + N, cos30° +uN, sin30° =P %)
u

+ Phuong trinh can bang moémen dbi véi truc B: P.GH = N, BE
Ly a3 60\/3

GH 3 3 2 32
= N,=P.—=m =m =10.10.—=—=25+/5(N
: BE & BE £ BE 40 \/_( )

+ Thay N vao (5) ta co:
253

1)

(sin30° — pcos30° ) +25v/3 cos 30° + 2513 usin 30° =100

n=4,39
n=0,23
+ Vip <1 nénchon p=0,23. Thay vao (4) ta co:

2543

N=s (sin30° —0,23.c0830° ) =56,63(N)

= 12,5/3.u> =100 +12,5v/3 =0 :{

Bai 27:
+ Céc luc tac dung 1én thanh AB gom:
=  Trong lyc p dat tai trong tdm G (chinh gitta thanh AB)
=  Phan luc N cta mat ngang tai A H

=  Phan luc N cla tru D tai A

N
4 N

Ns

=  Phan luc N; cla mat nghiéng tai B

+ Phuong trinh can bang luc:

§+N1+ﬁ2+ﬁ3=0 (D)

+ Chiéu (1) 1én truc toa d6 Ax va Ay ta cé:
Ax: N, —N;sina=0 )
Ay: N; — P+ Nscosa =0 3)

+ Phuong trinh momen ddi véi truc quay qua A:

M, =M <:>P.%COSBZNTAH=N3.AB.COS(OL—B)

(?)

()

= P.cosp=2N;.cos(o =)= N, = #(:?B)

+Tir (3) tacé: N, =P—N,cosa =P o Cosp
2cos(a—P)

P.sinacosf

+Tu(2)tacd: N, =N,sinot=——F—~
@ e 2cos(a—P)

+ Vay:
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* Lucdo AB d¢ 1én mat nghiéng 1a N, = P.cosf

* Lyc do AB d¢ l1én mdt ngang 1a N, =P 1_&
2cos(a—PB)
* LucdoABdeléngoDla N, _ Psinacosp
2cos(a—P)

Bai 28:
* Xét voi vat M:
+ Cac lyc tac dung 1én vat M goém: trong luc P> va lyc cang day T,
+ Khi vat M cén bang thi: P, +T>=0 (1)
+ Chiéu (1) 1én Oy ta co:
-P,+T,=0=T,=P, =m,g

* Xét voi khdi 1ap phuong ABCD:

+ Céc lyc tac dung 1én khéi 1ap phuong gdm: trong luc P, dit o trong tam khéi lap
phuong, phan lyc N dat tai C, lyc ma sat Fum dat tai C va luc cang day T, dat tai
A.

+ Piéu kién dé khéi 1ap phuong dung yén: Py + N + Fus + Ti =0 ()
+ Chiéu (2) 1&€n Ox, Oy ta co6:

Ox: —=F + T, cosa=0=F, =T, cosa 3)

Oy: =P, +N+T;sina=0=N=P —T,sina 4)
+ Vi bo qua khdi luong rong roc va day khong dan nén:

T,=T,=T=m,g (%)

\ \ 4 Fms = m2 g COS a
+ Thay (5) vao (3) va (4) ta co: ,
N=P -m,gsina

m, gcosa

+ Lai ¢o: ngcosazp(Pl—ngsinoc):>u=m (6)
1 2

+ Ap dung diéu kién c4n bang d6i véi truc quay qua C ta co:

M;, =M, < T,.AC =P,.GC.cos(45° +p)

(1) (
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= T,.AC= Pl.%.cos(%(’ + [3) S m,g= %cos(%" + [3)

= m, =%cos(45° +B) :%008(450 +15°) =2kg 7

2.10.cos30°
+ Thay (7) vao (6) = p= ~ 0,24
y(Mvao (6) = w= s 30°

Bai 29:
AB=2AD =2acosa

a) Pat AC = BC = a, khi d6 ta c6: {BHzABsmoc:Zacosoc.smoc

BK = isin a
2
+ Céc lyc tac dung 1én thanh gdm:
=  Trong lyc p Yy
=  Phan luc N
=  Luc ma sat Fns
— 0 X
= Luccangday T

+ Diéu kién can bang vé momen vai truc quay

qua B ta co:

M) =M;) < T.BH=P.BK

. a . P
= T.2acosa.sina=P.—sina =T = )
2 4cosa

+ Diéu kién can bang vé lyc: P+N+Fun+T=0 *)
+ Chiéu (*) 1én Ox, Oy ta co:

Ox: N — Tsina. =0 2)

Oy: -P + Fs + Tcosa =0 3)
+ Thay (1) vio (2) ta c6: N =—sime _ Plana

4cosa 4
P 3P

+ Thay (1) vao (3) taco: F =P -Tcosa :P—Z:T

+ Dé thanh khong truot thi: F,  <uN < ELs <pPtano=p =
4 tana

b) Véip<l= <l=tana>3=a>71565°

tan o
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Bai 30: Céc luc tac dung 1én thang gom:
=  Trong luc P cua nguoi
=  Phan luc N; va N,
= Lucma sé“t lémi
+ Cég luc duoc biéu dién nhu hinh
+ biéu kién can bang vé luc:
) §+N1 +ﬁ2 +?ms =0 (*)
+ Chiéu (*) 1én Ox, Oy ta c6:
Ox: N,-E =0=N,=F_ (1)
Oy: -P+N,=0=N, =P 2)
+ Piéu kién cin bang momen vdi truc quay qua B:

. o h
M, =M;) < N,.Lsin60" =P. —
P h
Ny=— e —— (3)
tan 60°.sin 60° ¢
P h

+ Thay (3) vao (1) tacé: F =—————
yG) M ™ tan 60°.sin 60° ¢

+ Pé thang khong truot thi: F.,<uN, &

= h <pltan 60°.sin 60°

a)Khi p=0,5= hSO,S.S.x/g.§=3,75(m):> h,

tan 60°.sin 60° /¢

Hinh vé

ESHP

= 3,75(m)

b)Khi p=0,7=h SO,7.5.J§.§=5,25(m) >0A = /sin60° = 4,33

=h,, =4,33(m)
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Dang 3. CAC DANG CAN BANG CUA VAT. CAN BANG CUA MQT VAT
CO MAT CHAN DE. ‘
+ Khi dua vt roi khoi vi tri cin bang mot doan:
v Néu trong tAm cua vat ha xudng thap hon thi d6 1a can bang khong bén.
v’ Néu trong tdm cuda vat dich 1én cao hon thi d6 1a can be"mg bén.
v Néu d6 cao cua trong tam khong thay ddi thi d6 1a can bang phiém dinh
+ Diéu kién can béng ctia mot vat c6 mit chan dé 1a gia cua trong luc phai
xuyén qua mit chan dé (hay trong tim “roi” trén mit chan dé).
+ Mubn tang murc viing vang cua vat c6 mat chan dé thi ha thép trong tam va
tang dién tich mat chan dé cua vat.
Vi du 1: Mot khung day kim loai ABC
voi A =90° , B=30° , BC nam ngang,
khung ndm trong mit phing thing
ding. C6 hai vién bi gidng hét nhau M
truot d& dang trén hai thanh AB va AC.
Hai vién bi duwoc ndi v6i nhau béng N
thanh nhe MN. Khi thanh cin bing thi B C
AMN=aq.
a) Tinh goc a.
b) Can bang trén 1a bén hay khong bén.

Huéng dan
a) Cac luc tac dung lén vién bi & M gom:

=  Trong luc P

=  Phan luc N,

*  Luyc cang day T (voi T) = T)
+ Cac lyc tac dung Ién vién bi 6 N gom:

=  Trong luc p

=  Phan luc N

*  Luyc cang diy T (véi Ta=T)
§+ﬁ1 +T1 =0 (1)

P+ﬁ2 +T2=0 (2)

+ Diéu kién can bang cua 2 vién bi: {

Psin30° =Tcosa

+ Chiéu (1) 1én AB, chiéu (2) 1én AC ta co:
Psin60° = Tsino

sina. _ sin60°

+ Vé chia vé = <:>tanoc=x/§:>oc=60°

. coso.  sin30°
b) Goi chiu dai ctia thanh MN la a
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* Xet khi thanh cén bang & vi tri MN, Itc nay trong tim G cta thanh MN cach A
theo phuong thang dung doan x.

M \
+Ta c6: AM =MN.cos60° =TN:%=MG = AAMG déu = AG =%

= MAG =60° = AG 1L BC
= G cich A theo phuong thing ding doan x = AG :%

* Cho thanh MN di chgyén dén vi tri 1J // BC, luc nay trong tim G, ciia thanh MN
cach A theo phuong thang ding doan y = AH,.

A

a\3

Al=1].cos30° =——
+ Ta ¢6: 2 = AH, =1A.sin30° =ﬂl=ﬂ:y
A 2 2 4
AlIH, =30°
+ Vi x =%> y =# = trong tdm G dich 1én cao hon so véi lac dau nén can
bang bén
Chu y:

= Du thanh MN c6 di chuyén nhu thé nao thi chiéu dai MN van khong doi va
bang a = khi M dich xudng I thi N dich 1én J.

»  Mic di thanh MN nhe nhung vi gin hai vat gibng nhau ¢ hai ddu nén xem
nhu thanh c6 trong lugng bang trong lugng cua hai vat va dat ¢ chinh giira
thanh MN nén MG = IG, = 0,5a.

Vi du 2: Mot cdc thity tinh, thanh cdc thang dimg co vach chia d. Coc ¢ khdi
lwong 180 g va trong tdm & vach sb 8 (ké tir dudi day tr 1én). Pd vao 1i 120 g
nudce thi muc nude téi vach s6 6. Hoi trong tAm cua cbe chira nude & vach $6 méy
va so sanh sy bén vitng cua cde trude va sau khi dd nude.
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Huéng dian
+ Goi Gy, G2 lan luot 1a trong tdm cla cde khi khong chtra nudc va trong tam cua
khoi nudc; G la trong tdm cta coc khi chira nude.

+Tacé:%=&@£=&=@=%3(}(}l :2 Gie |- 8
GG, P GG, m 180 3 GG, 3 6
o GG, _ 2 :GGI _2 1) Gye |- 3

GG, +GG, 2+3 GG, 5

+ Vi trong tdm G; cua cbe cach mat nudc 2 vach, trong tam G, cua khdi nudce cach
mat nude 3 vach nén GGz = 5 vach. Thay vao (1) ta ¢c6 GG; = 2 vach. Vay trong
tam G cua cdc chira nude ndm tai mit nudce (e ndm tai vach sb 6).
+ Khi chira 120g nuéc trong tim G ctia cbc ha xubng thip hon khi khong chira
nude nén khi cdc chira nude thi bén virng hon khi khong chira nuée.

Vi du 3: Nguoi ta tién mot khiic g thanh mot vat
ddng chit c6 dang nhu hinh. Gdm mot phan hinh tru
chiéu cao h tiét dién day c6 ban kinh R = 52 cm,
va mot phan 13 ban cau ban kinh R. Mubn cho vt ¢c6
can bang phiém dinh thi h phai bing bao nhiéu? Cho
biét trong tAm ctia mot ban cau ban kinh R nam thép

hon mat phfmg ban cau mot doan béng X = 3?R .

Huwéng din
Ban dau khi vat can béng truc d6i
xung cia né hudng thiang ding. Nén khi

ta ddy nhe vat dé truc ddi xtng cia nod
nghiéng mot goc nho so véi vi tri ban dau h-
thi d6 cao cua tdm O cua ban cdu khong
thay d6i (cach mit san mot doan béng
ban kinh R khong d6i). Do d6 dé vat co
thé can bang phiém dinh, phan hinh try

phai c¢6 chidu cao h sao cho trong tim
ciia vt phai ndm tai O. Goi O, O la
trong tAm ctia cac phan hinh try va hinh

00, :E
ban ciu ta co: 2 (D)

00, _3R
8
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+ Phan hinh tru c6 trong luc P, , dat tai Oy, phf?ln béan cau cd trong luc P, , dat tai
P

0,. Ap dung quy tic hop luc song song ta co: 00, =2
00, P
14 _,
—.—mnR
+Vivétd6ngchétnén:&z—z@#zi@izz_l{
. P mR’h PP 3h
001=2_R(2)
00, 3h
h
\ , 2 2R 4h 2R R
+ Thay (1) vao 2)tacd: =>4 =—<< —=—=h=—==5(cm
y (1) véo (2) R TR g

8
+ Vay dé vt c6 can bang phiém dinh, chiéu cao ctia phan hinh tru phai bing 5 cm
Vi du 4: Mot khéi 1ap phuong dong
chit dugc dit trén mot mat phfmg nhu
hinh v&. Héi phai nghiéng mit phéing

dén goc nghiéng cuc dai 1a bao nhiéu

dé khéi 1ap phuong khong bi db.
) Hudng (ﬁm )

+ Khoi 1dp phuong la mot vat cé mat chan dé. Goc nghiéng dat dén gia tri cuc dai

khi gia cua trong lyc P di qua mép A ctia mit chan dé.

+ Vi vat 1a khéi 1ap phuong nén = B = 45° = o, = 45°

+ Vay goc nghiéng cuc dai ciia mat phang nghiéng 1a o = 45°
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Vi du 5: C6 ba vién gach chdng 1én nhau sao cho mot
phan cua vién gach trén nhé ra khoi vién gach dudi. Hoi B ]
mép phai ciia vién gach trén cing c6 thé nho ra khoi 12 |
mép phai cia vién gach dudi cung mét doan cuc dai |1—|
bang bao nhiéu? Cho biét chidu dai vién gach bang L.

. Huéng din ) )
+ Khi hai vién gach chong 1én nhau thi mat chan dé cua vién gach ¢ trén la mat tiép
xuc gitra hai vién gach.

G, v p
Al
vP

+ Dé vién gach 3 khong bi d6 khoi vién gach 2 thi vién gach 3 chi duoc phép nho

ra tdi da doan x sao cho gi4 cua trong luc P; ciia vién gach 3 phai di qua mép phai
s a o e L
cua vién gach 2 = vién gach 3 nho ra toi da doan x = 5

+ Goi G la trong tam cua hai vién gach 2 va 3; h, va h; lan lugt 1a khoang cach tu
gia cua trong luc P, va P; dén gia cua trong lyc P. Ap dung quy tic hop 2 luc

song song cung chiéu P, va Ps ta co: P,.h, =P,.h, )
L L
+Vi P, =P, = h, =h,. Mitkhac: h, +h, =EL>112 =h, ==

+ Pé hai vién gach 2 va 3 khong bi d6 khoi vién gach 1 thi trong lyc P cla hai
vién gach 2 va 3 phai c6 gia di qua mép phai cta vién gach 1. Suy ra vién gach 2
nho khoi vién gach 1 doan t6i da doan y=h;= %

+ Vay vién gach 3 nho khoi vién gach 1 doan tbi da la: %-‘r% = %L

Vi du 6: Mot khéi hop co cac canh a =b = 20 cm,
¢ =40 cm dat trén mat phang nghiéng goc o so véi
miat ndm ngang. Hé sd ma sat trugt giita khoi va
mit phing nghiéng 1a p = 0,6. Nghiéng din mit
phang nghiéng dé ting goc o. Hoi khdi hop s& do

hay truot trudc trong hai truong hgp sau:
a) Mit vuong tiép xtc voi mit phang nghiéng.
b) Mit chir nhat tiép xtc véi mat phang nghiéng.
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Huwéng din
+ Céc luc tac dung 1én vat khi trugt gdm:

=  Trong luc p

=  Phan luc N

= Luc ma sat Fns
+Tacod: P+ N+ Fm =ma (D)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chicu (1) 1én Ox va Oy ta co:

Ox: Psina—F,  =ma

Oy: N—Pcosa=0=N=Pcosa

= F,, =pN=pPcoso.=a=g(sina—pcosa)

+ Vat truot khi: a>0 < g(sinoc - pcosoc) >0
=tana>pu=0,6=a2>30,96" (2)

a) Mit vudng tiép xiic véi mit phing nghiéng

+ Vat khong d6 khi gia cuia trong luc P qua mit chan dé

+ Khi ting dan goc nghiéng o thi gia ciia P

tién lai gan mép A cta mat chan de¢

+ Vit bit d4u bi db khi o> HOA

a

C

+ Lai co: tan HOA =

| —

oo

— HOA =26,57° = 0.>26,57° (3)
+ Tir (2) va (3) suy ra khi ting dan o thi vét s& d6 trudce khi truot
b) Mit chir nhit tiép xuc véi mét phflng nghiéng
+ Vat bat diu bi d6 khi o> HOA

c_,

+ Lai c6: tan HOA = —
a

Nl® oo

— HOA =63,43° = 0.2 63,43°  (4)

+ Tir (2) va (4) suy ra khi ting dan o thi
vat s& truot trude khi dé.
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Vi du 7: Mot cai chén c6 dang nira mat cAu ban kinh R d3t ngua
sao cho truc ddi ximg cta no trung véi phuong thing ding. O

\ ’ [N
Nguoi ta cho chén quay quanh truc véi tan so f. Trong chén co \'}D/

mot vién bi nhé quay cung vdi chén. Hay xac dinh goc o tao boi

ban kinh mat cau v& qua hon bi véi phuong thing dimg khi can
bang. Can bang 14 can bang bén hay khong bén ?
o Huwéng din

+ Chon h¢ quy chiéu gan voi chén
+ Cac lyc tac dung lén vién bi gom:

= Trong luc P cua vién bi

=  Phan luc N ctia chén

* Lyc quan tinh li tdm F, = mo’r
+Tacé: P+ N+Fq=0 (%)
+ Chop chiéu duong nhu hinh
+ Chi€u (*) lén chiéu duong ta cé:

F, =Psina—F, .cosa=0 @)
., |F, =mo’r=meo’R.sina
+ Laico: | ¢ (2)
P=mg

+ Thay (2) vao (1) ta c6: gsina —®’R.sina.coso =0
sina=0=a=0
=
cosa = % = zgz :a:arccos(%)
o'R  4n°f°R 4n°f°R

+ Nhu vay, voi moi f ta ludn ¢c6 mét vi tri can bang ung véi o = 0 (day chén) va

néu cosa <1 thita ¢ vi tri cdn bang thir hai voi o = arccos( 2g 5 j
47 f°R

* Bay gio ta khao sat tinh bén vitng ing véi cac truong hop trén:
+ Hop cac lyc tac dung 1€n hon bi theo phuong chiéu Iuc nay la:

F, =mgsina.—mo’R.sina.coso = msina(g —mw’R.cos a)
a) Khi vién bi ¢ day chén (a = 0)
+ DPua hon bi 1éch khéi day M mdt goc nhd = o nhé = sina = oo = cosa = 1.
+ Hop céc lyc tac dung 1é€n hon bi theo phuong Ox lic nay la:

F, ~ m.(x(g - .R) (a: rad)

FNéw o< | o f<t [ S, >0 = Fy s¢ kéo hon bi trd lai M
R 2n VR
= can bang bén

+Néu m>\/§<:>f>2L\/§:>Fhl<0 = Fy khong thé kéo hon bi tré lai M
T
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— c4n bang khong bén.
g

b) Khi vién bi khong & gan day chén thi cosa = R
®

+ Vi cosa<l= ‘;% <1:>co>\/£<:>f>L £
'R R 2t VR
+ Pua hon bi 1éch khoi vi tri cdn bang mot gbc nho (1én cao hodc xudng thip) thi:
= Néu dua hon bi Ién cao (a ting) = E, =msin a(g —m’R.cos oc) >0
= hon bi bi kéo tut xudng = can bing bén.
= Néu dua hon bi xudng thip (a giam) = F,, = msin a( g —mo’R.cos a) <0
= hon bi bj kéo 1én = cin bang bén.

g

Vay c6 hai vi tri can bang 1a vi tri day chén va vi tri ng véi coso = IR
T

+ O day chén, hon bi can bang bén néu f < 2L \/g , can bang khong bén néu
T

f>i§

2n VR

A roA < A A 1
ludn c6 can bang bén néu f >— £

+ O vi tri tng voi cosOL =—">—
41" f°R 2t VR

BAI TAP VAN DUNG

Bail: Mot khung day kim loai ABC vai
C=60°, B=30°, BC nim ngang, khung A
nam trong mat phang thing dimg. Co hai
vién bi I va II truot dé dang trén hai thanh
tuong Gmg AB va AC. Hai vién bi duoc ndi N
v6i nhau bang thanh nhe MN. Khi thanh cin g

bang thi AMN =q. Tinh goc a, luc cang

day MN va cac phan luc cta hai thanh AB

va BC. Biét trong lugng ctia cc vién bi lan

luot 1a Pr = 100N va Py = 300N.

Bai2: Mot coc thuy tinh, thanh cc thiang ding c6 vach chia do. Coc c6 khdi
lwong 300 g va trong tdm & vach sb 7 (ké tir dudi day tré 1én). P6 vao li 100 g
nudce thi muc nude téi vach s6 6. Hoi trong tam cua cbe chira nude & vach $6 méy
va so sanh sy bén vitng cua cde trude va sau khi db nuée.

457



Bai3: Nguoi ta tién mot khuc gd thanh mot vat
ddng cht co dang nhu hinh. Gdm mot phan hinh try
chiéu cao h tiét dién day co ban kinh R = 742 em,
va mot phan 13 ban ciu ban kinh R. Mudn cho vét c6
c4n bang phiém dinh thi h phai bang bao nhiéu? Cho
biét trong tdm cua ban cau nam cao hon day ban ciu

mot doan béng X = % .

Bai4: Co bdn vién gach chdng 1én nhau sao
cho mot phan cta vién gach trén nho ra khoi
vién gach dudi. Héi mép phai cua vién gach
trén ciing c6 thé nho ra khoi mép phai cia vién

gach dudi cung mot doan cuc dai béng bao |1—|

nhiéu? Cho biét chiéu dai vién gach bang L.

Bai5: Co6 nam vién gach chdng 1én nhau sao
cho mot phan cta vién gach trén nho ra khoi
vién gach dudi. Héi mép phai ctia vién gach
trén cung c6 thé nhd ra khoi mép phai cua vién

gach dudi cung mot doan cuc dai béng bao 1

nhiéu? Cho biét chiéu dai vién gach bang 2L.

“Trich 423 bai toan Vit 1i 10 — Tran Trong Hung”

Bai 6: Mot khdi hop co cac canh a = b =20 cm,
¢ = 30 cm dat trén mat phang nghiéng goc o so véi
mit ndm ngang. Hé sd ma sét trugt giita khoi va
mit phing nghiéng 1a p = 0,7. Nghiéng din mit
phang nghiéng dé ting goc o. Hoi khdi hop s& do

hay truot trude trong hai truong hgp sau:
a) Mit vudng tiép xtc voi mit phang nghiéng.
b) Mit chir nhat tiép xtc véi mat phang nghiéng.

“Trich 423 bai toan Vit li 10 — Tran Trong Hung”
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Bai7: Mot xe tai
dang chay trén mot
doan duong nghiéng.
Xe cao 4 m, rong 2,4 m
va c6 trong tdm & cach
mat duong 2,2 m. Hoi
d6 nghiéng t6i da cua
mit duong dé xe khong
bi 14t d6 1a bao nhiéu?

Bai8: *Hinh ciu ban kinh R chira
mot hon bi & day. Khi hinh cdu quay )

quanh tryc thing dung véi vén tée goc
® du 16n thi bi cung quay vdi hinh
clu, & vi tri xac dinh bdi goc a. Xac
dinh cac vi tri can bang twong ddi cua
vién bi va nghién ctru sy bén ving ciia
chung.

o “Trich gidi Toan Vit li 10 — Bui Quang Han”
Bai9: *Mot khoi go lap phuong canh
a dat trén san, ké mot canh vao tuong

nhan. Mt dudi hop véi san mot goc o.

oe]
SRS

Tim diéu kién cia goc a dé khdi gb can
O
bang. Cho hé s ma sat gitta khoi go va
san la p.
) “Trich dé thi Olympic 30 — 4 — 2002”
Bai 10: *Khoi hop hinh chit nhat kich thude
AB = 2a, AD = a dit trén miat phing nghiéng
nhu hinh v&: Mit phing nghiéng, nghiéng goc o
so v6i phuong ngang, hé s6 ma sat nghi cuc dai
gitta khdi hop v6i midt phing nghiéng la
3

UN-max = T :

a) Khoi hop nam can bang trén mit phing

nghiéng. Biéu dién céc lyc tac dung 1én khéi hop?
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b) Tim Oumax dé khéi hop van nam can bang trén mit phing nghiéng?
Bai 11: Mot thanh dong chit trong lwong
P=23 (N) c6 thé quay quanh mot chét 6 ddu o S
0. Déy A cua thanh dugc ndi bang day khong
dan vat qua rong roc S véi mot vat cd trong
lugng Py =1 N. Biét S ¢ cung do cao véi O va
OS = OA. Khoi luong cta rong roc va day khong
dang ke. A

a) Tinh goc SOA =0 {mg voi can bang cua
h¢ thong va tim phan lyc cua chot O.
b) Can bang la bén hay khéng bén ?

Bai 12: *Khdi hop chit nhat (H) c6 tiét dién
thing ABCD, chidu cao cua khéi hop la
AD=10/3cm va ddy CD=10cm. Dat (H)
trén mat phing nghiéng MN. Ly g = 10 m/s?.
a) Tim goc nghiéng cuc dai o cua MN

dé (H) con chua bi lat. Khi goc
nghiéng ciia MN 1a o,p; mudn cho (H)

khong truot trén MN thi hé sb6 ma sat

nghi cuc dai p gitra (H) va MN phai

la bao nhiéu?

b) Trong trudng hop goc nghiéng cia MN di cho 13 o, hé s6 ma sat nghi cuc
dai (cling 1a hé s6 ma sat truot) giira (H) va MN 1a p = 0,2. Kéo MN theo
phwong ngang, sang phai véi gia téc a. Tim diéu kién cta gia toc a dé cho
(H) khéng truot trén MN. Coi ring trong qué trinh kéo (H) khong bi 1at.
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HUONG DAN VA DAP AN
Bail:
+ Céc lyc tac dung 1én vién bi & M gdm:
=  Trong lyc P,
=  Phan luc N,
*  Luyc cang day T (voi T; = T)
+ Cac luc tac dung 1€n vién bi & N gom:
=  Trong luc P,
=  Phan luc N B
*  Luyc cang diy T (véi Ta=T)

N . . ‘ . . §1+ﬁ1+T1=0 (1)
+ Diéu kién can bang cua 2 vién bi: < _

P,+N, +T>=0 (2)
X R o R . |P;sin30° =Tcosa

+ Chiéu (1) 1én AB, chiéu (2) 1én AC ta co6:
P,sin60° = Tsina

sina. P, sin60°

+ Vé chia vé = <:>tanoc=3\/§:>0c=79,106°

cosa P, sin30°
P;sin30° 100.sin30°
coso.  cos 79,106°
+ Chiéu (1) 1én phuong vudng goc voi AB ta co:
N, =P, c0s30° + Tsino =100.c0830° +264,575.5in 79,106° = 346,41(N)
+ Chiéu (2) 1én phuong vudng goc voi AC ta co:
N, =P, c0s60° + Tcosa =300c0s60° +264,575¢0879,106° = 200(N)
Bai2:
+ Goi Gy, G2 lan luot 1a trong tdm cla cde khi khong chtra nudc va trong tam cua

+ Lyc cang day MN la: T = =264,575(N)

khéi nuée; G 1a trong tAm ciia cde khi chtra nude.
Gl. ..... 7
+Tacé:%=5@%:&=m=lj(}(}1 :l 6
GG, P GG, m, 300 3 GG, 3
GG, 1 GG, 1 Gre | 3
© s oi= ()
GG,+GG, 1+3 GG, 4

+ Vi trong tam G cua cbe cach mat nudc 1 vach, trong tam G, cua khdi nudce cach
mat nude 3 vach nén G;Gz = 4 vach. Thay vao (1) ta c6 GG; = 1 vach. Vay trong
tam G cua cdc chira nude ndm tai mit nudce (e nam tai vach sb 6).
+ Khi chira 100g nuéc trong tim G ctia cbc ha xubng thip hon khi khong chira
nude nén khi cdc chira nude thi bén virg hon khi khong chira nuée.

Bai 3:
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Ban dau khi vat can béng truc d6i

xtng ctia né huéng thing dimg. Nén khi
ta ddy nhe vat dé truc ddi xtng cia nod
nghiéng mot goc nho so véi vi tri ban ddu  h
thi d6 cao cua tdm O cua ban cdu khong

thay d6i (cach mit san mot doan bang
ban kinh R khong d6i). Do d6 dé vat co
thé can bang phiém dinh, phan hinh tru

phai c¢6 chidu cao h sao cho trong tim
cua vat phai ndm tai O. Goi O;, O, 1a

trong tAm ctia cac phan hinh try va hinh

h
00, =—
ban cau ta co: 2 SR 3R @)
00,=R-—=—
8 8
+ Phan hinh try c6 trong luc P\, dat tai Oy, phan béan cau c6 trong luc P., dit tai
. . P.
O>. Ap dung quy tac hop luc song song ta co: 00, _ B
00, P
14
—.—nR
+ Vi vat dong chét nén: &:ic)#:&@i:z_R
P aR®h PP 3h
= 00, :3 ()
00, 3h
h
. . 2 2R 4h 2R R
+ Thay (1) vao 2)tacod: > = =—<<—=—=h=—==7(cm
y (1) véo (2) Ty G

8
+ Vay dé vt c6 can bang phiém dinh, chiéu cao ctia phan hinh tru phai bing 5 cm
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Bai 4:
+ Khi hai vién gach chdng 18n nhau thi mét chan dé cua vién gach & trén 1a mat tiép
xuc gitra hai vién gach.

Py

v
+ Dé vién gach 4 khong bi d6 khoi vién gach 3 thi vién gach 4 chi dwoc phép nhod
ra toi da doan x sao cho gia ciia trong luc P. cia vién gach 4 phai di qua mép phai

. n n n Z. L
cua vién gach 3 = vién gach 4 nho ra t6i da doan x = 5

+ Goi G la trong tam cua hai vién gach 3 va 4; hs va hy lan lugt 1a khoang cach tu
gia cua trong luc P; va P, dén gia cua trong luc P. Ap dung quy tic hop 2 lyc
song song cung chiéu P; va Py ta co: P,.h, =P, h, )

+Vi P, =P, = h, =h, . Mat khéc: h3+h4=%ﬁ—>h3=h4=% 2)

+ P& hai vién gach 3 va 4 khoéng bi dd khéi vién gach 2 thi trong luc P cua hai
vién gach 3 va 4 phai c6 gia di qua mép phai cua vién gach 2. Suy ra vién gach 3
nho khoi vién gach 2 doan t61 da doan hy = %

+ Goi Gy la trong tdm cua ba vién gach 2,3 va4; h,vah lan luot 1a khoang cach tir
gia cua trong luc P, va P dén gia cua trong luc Ps. Ap dung quy tic hop 2 luc

song song cung chiéu P, va P ta co: P,.h,=Ph 3)
+V6i: P=P,+P, =2P,—2 5P, h, =2P,h=h, =2h 4)
L L

+ Mit khac: h, +11=5L>h=g

+ Dé ba vién gach 2, 3 va 4 khong bi d6 khoi vién gach 1 thi trong luc Po cua ba
vién gach 2, 3 va 4 phai c6 gia di qua mép phai cua vién gach 1. Suy ra vién gach 2

nho khéi vién gach 1 doan tbi da doan h = %

+ Vay vién gach 4 nho khoi vién gach 1 doan tbi da la: %Jr % +% = %L
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Bai 5: Khi hai vién gach chdng 1én nhau thi mit chan dé cua vién gach &

-

trén la mat tiép xuc gitra hai vién ga

G45 ............ |,G5
Gy ; .

v Pus

+ D¢ vién gach 5 khong bi d6 khoi vién gach 4 thi vién gach 5 chi duoc phép nho
ra toi da doan x sao cho gia ciia trong luc Ps ciia vién gach 5 phai di qua mép phai
cua vién gach 4 = vién gach 5 nhé ra tdi da doanx =L .

+ Goi Gys 1a trong tdm cua hai vién gach 4 va 5; hs va hs 1an luot 1a khoang cach tir
gia cua trong luc P, va Ps dén gia cua trong luc Pis. Ap dung quy tic hop 2 luc
song song cung chiéu P4 va Ps ta co: P,h, =P, .h, )

+Vi P, =P, = h, = h,. Mit khac: h4+h5=LL>h4=h5=% 2)

+ D8 hai vién gach 4 va 5 khong bi db khoi vién gach 3 thi trong luc Pas cia hai
vién gach 4 va 5 phai c6 gia di qua mép phai cua vién gach 3. Suy ra vién gach 4

nho khoi vién gach 3 doan toi da doan hs = %

+ Goi G la trong tdm cua ba vién gach 3, 4 va 5; h; va hus lan luot 12 khoang cach
tur gia cda trong luc Ps va Pus dén gia cia trong luc P. Ap dung quy tic hop 2 luc

song song cting chiéu P va Pus ta co: P,h; =P .h, 3)
+V6i: P,y =P, +P, =2P,— 5P, h, =2P,h,, = h, =2.h, (4)
+ Mgt khac: h, +h,s=L—%5h,, =%

+ Pé ba vién gach 3, 4 va 5 khong bi d6 khoi vién gach 2 thi trong luc P clia ba
vién gach 3, 4 va 5 phai co6 gia di qua mép phai cta vién gach 2. Suy ra vién gach 3

. . L
nho khoi vién gach 2 doan toi da doan hys = —

+ Goi Gy la trong tdm cuia bdn vién gach2,3,4va5 hyvah lan luot 1a khoang
cach tur gia cta trong luc P, va P dén gia cua trong luc Ps. Ap dung quy tic hop
2 luc song song cung chiéu P> va P taco: P,.h,=Ph ®)
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+V6i: P=P, +P, +P, =3P,— 5P, h, =3P, h=h, =3h (6)

+ Mt khac: h, +h=L—5h =%

+ D& bdn vién gach 2, 3, 4 va 5 khong bi dd khoi vién gach 1 thi trong luc Po cua
bon vién gach 2, 3, 4 va 5 phai c6 gid di qua mép phai ctia vién gach 1. Suy ra vién
gach 2 nho6 khoi vién gach 1 doan tdi da doanh = %

+ Vay vién gach 5 nho khoi vién gach 1 doan tdi da la: %-ﬁ- % + % +L= %L

3= Chii y: Tir bai trén ta thdy phan nhé ra cia vién gach thi i (tinh tir trén xuong)

la x, = L (chiéu dai vién gach la 2L).

i
Bai 6:
+ Céc luc tac dung 1én vat khi truot gém: —
=  Trong luc p
= Phinlyc N
= Luc ma sat Fns
+Tacd: P+ N+Fm =ma (D)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chicu (1) 1én Ox va Oy ta co:

Ox: Psina—F,  =ma

Oy: N—Pcosa=0=>N=Pcosa

= F,=uN=pPcosa=a= g(sinoc - ucosoc)

+ Vat trugt khi: a>0 < g(sinoc - pcosoc) >0
=tanoa>2p=0,7=a235" (2)

a) Mit vudng tiép xiic véi mit phing nghiéng

+ Vat khong d6 khi gia cia trong luc P qua mit chan dé

+ Khi ting dan goc nghiéng o thi gia ciia P

tién lai gan mép A cta mat chan de¢

+ Vat bit diu bi dé khi o > HOA

a
+ Lai co: tanH(A)A:;:E:
Cc ¢
2 —
— HOA =33,69° = 0. >33,69° (3)

(SSHR )
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+ Tr (2) va (3) suy ra khi ting dan o thi vt s& d6 trude khi trugt
b) Miit chir nht tiép xiic v6i mit phing nghiéng
+ Vat bat diu bi d6 khi o> HOA

c

+ Lai co: tanH(SA:l:E:i
a a 2
2

—HOA =56,31=>0>5631° (4)
+ Tir (2) va (4) suy ra khi ting dan o thi
vat s& truot trude khi dé.
Bai 7: Dé xe khong bi db

thi gi4 cua trong luc P phai
c6 gia di qua mit chan dé.
+ Goéc nghiéng o s& 16n nhat khi
gia cua trong luc P di qua diém A.
+ T hinh vé ta co: o, = AGH

+Ma: tanAGH="H_L2_6
GH 2.2 11

— AGH =28,61°. Vay gbc nghiéng 16n nhat la o =28,61°
Bai 8:

+ Chon hé quy chiéu gin véi hinh ciu

+ Céc luc tac dung 1én vién bi gom:

= Trong luc P cua vién bi
=  Phan luc N ctia hinh cu
= Lyc quén tinh li tim F, = mo’r
+Taco: P+ N+Fq=0 (*)
+ Chop chiéu duong nhu hinh
+ Chi€u (*) lén chiéu duong ta cé:
F, =Psina—F, .cosa=0

F, =me’r=mo’R.sina

2)

+ Lai co:
P=mg

+ Thay (2) vao (1) ta c6: gsina —w’R.sina.coso =0

sina=0=a=0

cosoL = £ :>oc—arccos( £ j
-2 - 2
o R o’R
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+ Nhu vay, voi moi o ta luén ¢c6 mét vi tri can bang ing voi o = 0 (day hinh cau)

vanéu cosa <1 thita co vi tri can bang thu hai voi o = arccos( %Rj
®

* Bay gio ta khao sat tinh bén vitng img véi cac truong hop trén:
+ Hop céc lyc tac dung 1€n hon bi theo phuong chiéu Iuc nay la:
F, =mgsina—mo’R.sino.coso = msina(g —ma’R.cos a)
a) Khi vién bi ¢ day hinh cau (a = 0)
+ DPua hon bi 1éch khéi day M mdt goc nhd = o nho = sina ~ oo = cosa = 1.
+ Hop céc lyc tac dung 1€n hon bi theo phuong Ox lic nay la:

F, ~ rn.(x(g - .R) (a: rad)
+Néu o< \/g = F, >0 = Fy s& kéo hon bi tr& lai M = can bang bén

+Néu o> \/g = F, <0 = Fu khong thé kéo hon bi tr¢ lai M = can bang khong

bén.
g
®'R

b) Khi vién bi khéng & gan déy qua cau thi cosa =

+ Vi cosa<l= g <1:>co>\/E
R R

2
()

+ Pua hon bi 1éch khoi vi tri cdn bang mot goc nho (1én cao hodc xudng thip) thi:
= Néu dua hon bi Ién cao (a ting) = E, =msin a(g —m’R.cos oc) >0
= hon bi bi kéo tut xudng = can bing bén.
= Néu dua hon bi xudng thip (a giam) = F,, = msin (x( g —mo’R.cos (x) <0
= hon bi bj kéo 1én = cin bang bén.

g
®’R

Vay c6 hai vi tri can bang 1a vi tri day hinh cau va vi tri ing véi cosa =
+ O day hinh cau, hon bi can bang bén néu o <, /% , can bang khong bén néu

o
R

+ O vi tri ung véi cosa = & 1uén co can bang bén ncu ® > £
o’R R
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Bai 9:
+ Céc lyc tac dung 1én khdi gb gdm:
=  Trong luc p
=  Phan luc N; va N»
. Luc ma sé}t Fms‘
+ Diéu kién can bang vé luc:
) §+N1 +N2 +Fms =0 (*
+ Chiéu (*) 1én Ox va Oy ta co:
Ox: N,-F =0=N,=F_ (1)
Oy: N,-P=0=N, =P 2)
+ Pé khbi gb khong truot:
FE,.<uN, &N, <uP (3)
+ Piéu kién can bang vé momen vdi truc quay qua A:
N,.OB=P.AH 4)
+ Ta co:
OB =asina
AH = GAcos(a + 45°)

= AH= #(cosacos%" - sinasin45°) = %(cosa —sin a)

+ Do d6 (4) viét lai nhur sau:
P.(coso—sina)

©)

: a .
N,.asino=P.=(cosa —sina) =N, = _
2 2sinal

P.(coso—sina)

+ Thay (5) vao (3) ta co: -1

- SuP=2p>
2sinal tan o

= o = arctan !
1+2p

+ Khi o, > 45° thi gi4 cua trong luc P roi mit chan dé = khdi gd s& bi 1at

=

<l+2u=tana >
tan o 1+2u

+ Vay dé khdi gd can bang khong bi d6 thi arctan[

]Soc£45°

1+2p
Bai 10:

a) Biéu dién céc luc tic dung 1én khdi hop

b) Diéu kién dé khdi hop nim cin béng

trén mit phang nghiéng:

+ Tong lyc tac dung 1én vat bang khong:
P+N+Fun =0

+ Chiéu Ién cac truc toa do ta thu duoc:
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Psina—-F, =0
N=Pcosa

= Psina-pu N=0< Psina—pPcosa=0= tana =,

3
— tan a’max = MN—max g = a‘max = 300
+ Gia ctia trong luc phai roi vao mit chan dé BC:
B 1
+ Ttr hinh vé ta c6: tana, = BC_1 =0, =26,6
AB 2

+ Két hop ca hai diéu kién ta c6: o, =26,6°
Bai 11: .
+ Cac lyc tac dung lén thanh OA gom:
=  Trong luc p

ol

= Luc cang day T

=  Phan luc N
+ Vi trong luc P va luc cang day T
dong quy tai I nén d¢ hé can bang thi
phéan lyc N phai c6 gid kéo dai qua L.
+ Vi phan luc N ¢6 gié di qua truc
quay O nén mon-men bang 0. Do do de
thanh OA can bang thi: M) =M;

+ Vi tam gisc AOS can & O nén: AOS = % = AK = OA.cos%
M, =OH.P =(OTA.COSOLJ.P
+ Do do:
M(T) =AK.T= (OA.COSEJ.T
2
P
+ Vay ta co: %.cosoc P=| 0A.cosZ | T e~ .cosa=T.cos—
2 2 2 2
+Laico: T=P = B.cosoc = Pl.cosg & 3coso = cos—
2 2 2
+ Ta c6: coso = 20052%—1: x/g(2cosz%—lj = cos%

+ bat x:cos%>0 (vi goc a < 90°) = 2\/§x2—x—\/§=0:>x=§

= cosg:—:g:30°:a:60°
2 2 2
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+ Phuong trinh can bang luc ctia thanh OA: P+N+T=0 )
+ Chiéu (1) 1én Ox ta c6: —N_ +Tcos60° =0

= N, =Tcos60° = %(N)

+ Chiéu (1) 1én Oy ta c6: =P+ N, +Tsin60° =0
3By

+Phan lue N 1a: N=/N? + N? = (2) {3IJ =7=2,65(N)

b) Xét trang thai can bang
+ X¢ét thanh & goc 1éch a bt ki:

=N, =P-Tsin60" =

+ Phuong trinh mémen: M = chosa -T¢ cos% (chiéu dwong 1a chiéu kim dong

hd) = M=P£(200522—1J—chosg=Pfcoszg—T€cosg—£
2 2 2 2 2 2

- M =2\/§€cosz%—€cos%—\/§€:> A =250

bEVA x50 1 V3
2

< o
+Datx=cos3:>x1’2 X, =——=3X, =

2 22030 B

+ Ta c6 bang bién thién:

x E N
V3 2
0

+ Tai x=cos%=73:>a:60°:>M=O nén:

= Khia=60"thi M =0 hé can bang.

» Khia>60°= x =cos%<§ = M < 0 thanh quay nguoc chiéu kim
dong ho vé vi tri can bang.
3

* Khia<60'= x= cos% > - = M > 0 thanh quay ciing chiéu kim dong

ho vé vi tri can bang.
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= Vi tri can bang trén la can bang bén.

Bai 12:
a) Khi duong thang dimg qua trong tdm con
nam trong mat chan dé, khoi hép H con
dang vimg: oo =
+ Ma: tanB=E=L:>B=3O° (1
AD 3
* Khi o= oo

+ Khdi hop khong trugt khi: F

m

. =Psina va

F,. <p.P.cosa = sina < pcosa

=p=>tana, = 0,58 2)
b) Néu goc nghiéng cia MN 13 o = 30°; hé

sO ma sat pu = 0,2 va MN dtng yén thi H s&
bi truot xubng dudi.

Khi MN chuyén dong sang phai véi

gia toc a, xét trong hé quy chiéu gin

v6i mat phiang nghiéng MN, hop H

chiu thém luc quan tinh c6 chiéu nhu

hinh v&.
* Pé hop H khéng truot trén mat Y4
phang nghiéng MN, hop luc dit vao
khéi hop H:
F,=P+N+F, +F_=0 (*)
* Pé khdi H khong bi trugt xudng
dudi: 0 > Pv

+ Xét diéu kién can bang toi han,
nghia 13: Fius = Fist = uN va khi d6 luc ma sat ¢6 chiéu hudng 1én trén
+ Chiéu (*) Ién Ox: N.sina, —p.N.cosa, —m.a =0

ma 2ma

= N= =
sino,, —pcoso,  1-paf3

3)

+ Chiéu (*) 1én Oy: N.cos o, +nN.sina, —m.g=0

2
CN= mg . _ 2mg @)
cosa,, +usina, \/§+p
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+ So sanh (3) va (4) ta dugc: a =g.[1_“\/§J =10.£MJ=3,38(m/sz)
NERST J3+0,2

Véay muén khéi H khong trugt xubng duéi thi a >3,38(m/s’)  (5)
* Pé khdi H khong bj truot 1én
+ Luc nay lyc ma sat co chidu huéng
xudng;
+ Xét diéu kién can bang t6i han, nghia
la: Fins = Fmst = uN Ya
+ Chiéu (*) 1én Ox:

N.sina, +u.N.cosa, —-ma =0

ma
= N= 6
sino, + pLcosa, 1+pf (©)
+ Chiéu (*) 1én Oy: O > py

N.cosa, —pu.N.sino,, —m.g =0

No_ e 2me o

cosa, —psina, ﬁ_u
1+ /3 1o, 140,23
NERT J3-0,2

+ Vay mudn khéi H khong truot 1én trén MN thi a <8,79(m/s?) (8)

+ So sénh (6) va (7) ta dugce: a=g. [ ] =8,79(m/s’)

+ Két hop diéu kién (5) va (8) ta co: 3,38m /s> <a<8,79m/s’
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Dang 4. BAI TOAN LIEN QUAN PEN NGAU LUC

+ Hai luc song song, nguoc chiéu, c6 d6 1on bang nhau va cing tac dung vao
mot vat goi 1a ngau luc.
+ Ngau lyc tic dung vao mot vat chi lam cho vat quay chir khong tinh tién.
+ Momen cua ngau lyc: M =F.d
Trong do:
F la d¢ I6n ciia méi lyc (N)
d la canh tay don cia ngdu lirc — khodng cdch giita hai lc (m)
M la momen ciia ngau lic (N.m)
Chii ¥: Nguoi ta thuong quy wée chiéu dwong ciia momen la chiéu ngugc véi chiéu
quay cua kim dong ho.

Vi du 1: Mot chiée thude c6 chiéu dai
30+/3 cm co thé quay quanh truc thing
ding cd dinh tai tam O. Hai lyc song song,
nguoc chiéu co cung do 16n FA =Fg =2 N
tac dung 1€n cac dau cua thude tao thanh
mot ngau lyc. Véi a = 30° thi do Ién
momen ngau lyc khi thudc c6 vi tri nhu
hinh v& bang bao nhiéu ?
Huéng din

+ Canh tay don ctia ngau lyc:

d=0H, + OH, =OA.cosa + OB.cosa

AB AB
=d :T.cosowr?.cosoc =ABcosa

= d=0,3v/3.c0530° = 0,45(m)
+ Momen ngau lyc khi d6:
M=Fd=20,45=0,9(N.m)

Vi du 2: Mot vat rin phéng, mong ¢6 dang la mot tam giac déu ABC, mdi canh 1a
a =10 cm. Ngudi ta tac dung vao vat mot ngiu luc nim trong mit phing cua tam
giac. Cac luc c6 do 16m 1a 5 N va dat vao hai dinh A va B. Tinh momen cua ngau
lyc trong cac truong hop sau day:

a) Cac luc vudng gdc voi canh AB.

b) Céc lyc vudng géc véi canh AC.

¢) Céc lyc song song voi canh AC.
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Huéng dian
a) Cac lyc vudng goc vdi canh AB
+ Khi hai lyc F cing vudng goc v6i AB thi canh tay don:
d=AB=0,1 (m)
+ Momen ngau lyc khi d6 la:
M=F.d=5.0,1=0,5(N.m)

b) Cac lyc vudng gdc voi canh AC

+ Khi hai lyc F cing vudng goc v6i AC thi canh tay don: F
d=AH= % = 5(cm)=0,05(m)

+ Momen ngiu lyc khi d6 la:

Tl

M =F.d=5.0,05=0,25(N.m) A
¢) Cac lyc song song véi canh AC F Hinh b
+ Khi hai lyc F cung song song voi AC thi canh tay don: B
d=BH=ACT*6=5\B(cm):0,05\B(m) |
+ Momen ngau luc khi do la: F EH
M =F.d=5.0,05y3=0,25\3(N.m )
V3 \/_( ) Hinh ¢

Vi du 3: Trén mot 6 khoa cta canh cira c6 hinh
qua dam, nguoi ta tac dung mot ngau luc duoc
md ta nhu hinh vé bén.

a) Xac dinh ddu cia momen ngau luc.

b) V& canh tay don ctia ngau lyc.

¢) Viét biéu thuc cia momen ngiu luc

theo F, AB va goc a.
o Huéng dan

a) Tt hinh v€ ta nhan thay rang ngau luc
F s& lam cho qua dam quay nguogc chiéu
kim dong hd - cung chiéu véi chiéu
duong d& da cho trén hinh v& nén momen
cua lyc duong.

b) Canh tay don cua ngau lyc 1a duong

vuong goc cua hai gia.
¢) Biéu thitc momen ctia ngau lyc: M =F.d=F.AB.sina
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BAI TAP VAN DUNG ‘
Bai 1: Mot chiéc thude manh ¢o6 truc quay nam ngang di qua trong tam O cuia
thudc. Dung hai ngén tay tac dung vao thudc mot ngau luc dit vao hai diém
A va B cach nhau 4,5 cm va ¢6 40 16n Fa = Fg = IN (hinh a).
a) Tinh momen ctia ngau luc.
b) Thanh quay di mot goc a = 30°. Hai luc ludn ludn nim ngang va van dit tai
A va B (hinh b). Tinh momen ctia ngau luc.

B [A
4 0
B EB
Hinh a Hinh b

Bai 2: Trén mot 6 khoa cia mot
canh cua c6 hinh qua dam,
nguoi ta tdc dung mot ngau
luc F dugc moé ta nhu hinh
v€. Cho biet OA = 5cm; F =

10N; o = 30°.
a) Xac dinh chiéu quay cua 0
khoa.

b) Tinh momen ngau lyc.

Bai 3: Mot vat ran phéng, mong c6 dang 1a mot tam giac déu ABC, mdi canh 1a
a =20 cm. Ngudi ta tac dung vao vat mot ngau luc nim trong mit phing cta
tam gidc. Cac luc c¢6 do 16n 1a 8 N va dat vao hai dinh A va B. Tinh momen
ctia ngau lyc trong céc truong hop sau day:

a) Cac lyc vudng goc voi canh AB.
b) Cac luc vudng goc voi canh AC.
¢) Cac luc song song voi canh AC.
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HUONG DAN VA DAP AN
Bai 1:
a) Canh tay don luc nay la: d = AB = 0,045 (m)
+ Momen ngau luc luc nay la: M = F.d = 1.0,045 = 0,045 (N.m)

b) Canh tay don ctia ngau lyc: d = 2.(%3050() =0,045.c0530° = 0,225y/3 (m)

+ Momen ngiu lyc khi d6: M = F.d =1.0,225+/3 = 0,39(N.m)
Bai 2: o N
a) Tur hinh v€ ta nhan thdy rang ngau luc
F s& lam cho qua dam quay nguoc chiéu
kim ddng hd.
b) Céanh tay don cua ngau luc:

d=AB.sina =2.0A.sina

= d=2.(5.10").sin30° =5.107 (m)

+ Biéu thirc momen ctia ngau lyc: M =F.d=10.5.107 = 0,5(N.m)
Bai 3:

a) Cac luc vudng goc v6i canh AB F
+ Khi hai lyc F cung vuong goc véi AB thi canh tay don:
d=AB=0,2 (m)
+ Momen ngau luc khi d6 1a: A = C

M=Fd=8.0,2= 1,6(N.m)

Hinh a
b) Cac lyc vudng gdc voi canh AC ~
+ Khi hai lyc F cung vuong goéc véi AC thi canh tay don: F B
A

d=AH= TC ~10(cm)=0,1(m)
+ Momen ngau luc khi d6 la:

M=F.d=8.0,1=0,8(N.m) A C

F Hinh b

¢) Cac lyc song song véi canh AC

+ Khi hai lyc F cung song song véi AC thi canh tay don:

. F
d=BH=%\/§=IO 3(em)=0,1+/3(m) /X
+ Momen ngau luc khi d6 1a: 'H

C
M =F.d =8.0,1/3 =0,8V/3(N.m) A Hinhe

Al
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