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Trén con dwong thanh cong khéng cé diu chén ciia ké lwoi biéng!

CHU DPE 2: CAN BANG CUA VAT RAN CO TRUC QUAY CO PINH. MOMEN LUC

TOM TAT LY THUYET

1. Momen luc:

- Tédc dung lam quay ciia lwe: Mot luc chi ¢ thé 1am quay vat quanh
mot truc néu lue d6 co gia khong di qua truc d6 hodc khong song song
vO1 truc do.

Vi dy (hinh v&): Luc F, ¢6 tic dung 1am dia quay theo chiéu KBDH; F, \
c6 tac dung lam dia quay nguoc chiéu KDH. Pia dimg yén co/mghiala_ = B
tac dung lam quay cia luc F, cin bang véi tac dung lam quay cua i€ £. = * | - !

- Momen Iwc (M): Momen cta luc dbi voi mét truc 13/ dai luong dic L] I
trung cho tac dung lam quay cua vat quanh truc d6 va duoc do bang tich = =
cua dg 16n luc voi tay don cua luc.

(Pon vi 1a N.nf)
+ F(N): 12 lyc tac dung 1én vat ran.
+ d(m): tay don cua lyc 1a khoang cach tif'gia cua ¢ dén truc quay.

Vidul:
+ Ta c6: d. =ABsinp la canh tay:don cua luc F.

d., =ACsina la canh tay donietia luC Fs

Vidu?2.
+ Ta c6: d. =ABsing 1a canhitay don cua F

+ d. =AG.coso'1d canh'tay @on cua P

A
2. Piéu kién'ean bang ciia vit rin c6 truc quay c6 dinh — Quy tic momen Iuc:
- Tong momen cac lyc co tac dung lam vat quay theo chiéu kim dong ho bang tong momen
cdc lyc co tdac dung lam vdt quay theo nguoc chiéu kim dong ho.
IM, =2M ng

>M,,: 14 tong momen cac luc cé tac dung lam vét quay theo chiéu kim dong ho.
M, la téng momen céc luc ¢ tac dung 1am vat quay nguoc chiéu kim dong ho.

- biéu kién can bang trén con goi 1a quy tic momen luc.
Chu y: Quy tac Momen luc con dugc ap dung cho ca truong hop moét vat khong c6 truc quay co dinh.
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MOT SO DANG BAI TAP

DANG 1. VAT RAN CO TRUC QUAY CO PINH

PHUONG PHAP GIAI
— Theo diéu kién can bang Momen: M = M/
— Xac dinh canh tay don cua tung lyc tac dung 1én vat
Vi DU MINH HQA
Cau 1. Mot thanh kim loai dong chat AB dai 2m ¢ tiét dién déu va khdi lugng cua thanh 1a 2kg. Nguoi ta treo
vao dau A cua thanh mot vat c6 khdi lugng Skg, dau B mot vat co khédi luong 1kg. Hoi phai dat mot gia do tai
diém O cach dau A mot khoang 1 bao nhiéu dé thanh can bang.

A.0,5m B.1,2m C.0,7m D.1,5m
Cau 1. C!lq_n _dzip an A A O B
& Lol gidi: AN *
+ P=mg=210=20N;P, =m,g=5.10=50N;P; =m;.g=1.10=10N A l
+ Theo diéu kién can bang Momen lyc: M, =M, + M, ) Pe
— P, OA=P,0G+P,.0B i
AG=GB=1Q
+{0G = AG-0A=1-0A=50.0A = 20(1-0A)+10(2-0A) = OA=0,5m
OB=AB-A0=2-0A
v" Chon dap 4n A
Cau 2. Thanh nhe OB co thé quay quanh truc O. Tac dung 1én thanhicac luc F‘l va =
F, dit tai A va B. Biét luc F1 =20 N, OA = 10 cm, AB = 407, Thanh’can bang, 5\
cac luc Fy va F, hop vai AB cac goca= B = 90°. Tinh F; Oe A_*\p
A. 100N B. 50N y
F2
C. 200N D. % N
Cau 2. Chon dap an A
& Loi gidi:
+ Theo diéu kién can bang cua Momen lyc: M, =M
=Fd, =F.d., =F.0OBsina=F,O0Asin
+ OB=0A+AB =50cm
— =% 420.0,5.5in90° = F,.0,1.sin90° = F, =100N
‘ v" Chon dap an A
Cau 3, Thanh.nhe OB ¢o thé quay quanh truc O. Tac dung lén thanh cac luc Fiva =
F, dat'taihA va B. Biét luc F; =20 N, OA = 10 cm, AB = 40 cm. Thanh céan bang, S\
cac luc F1 vaF, hopvéi AB cac goc o =30%p=90° .Tinh F, Oe A_“O\p
AYL0ON B. 50N y
1 F
C. 200N D. % N
Cau 3. Chon dap an B
& Loi gidi:

+ Theo diéu kién can bang cua Momen lyc: M, =M,
=Fd, =F.d., =F.OBsina=F,O0Asinf
+ OB =OA + AB =50cm

a=30°
B=90°

—= 520.0,5.5in30° =F,.0,1.5in90° = F, =500 N

‘ v" Chon dap 4n B
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Cau 4. Thanh nhe OB co thé quay quanh truc O. Tac dung 1én thanh céc luc Fiva E
F, dat tai A va B. Biét luc F; =20 N, OA = 10 cm, AB = 40 cm. Thanh céan bang,

cac lyc Fy va F, hop v6i AB cac goc o =30%;p=60°. Tinh F, Oe A _*Q\p
A. 100N B. 50N y
F2
C. 200N p. 10\

Na

Cau 4. Chon dap an D
& Loi gidi:
+ Theo diéu kién can bang ciia Momen lyc: M. =M
=Fd, =F.d., =F.OBsina=F,O0Asin
+ OB=0A+AB=50cm

F2

a=30°
ﬂzo.e, 5.sin30° =F,.0,1.sin60° = F, = 10\
3

| v Chon dap 4n D

Cau 5. Dé diy mot thung phy ning c6 ban kinh R = 3,0cm vuot qua mot bac thém

cao h < 15cm. Nguoi ta phai tac dung vao thung mot luc F c6 phuong ngang,di.qua F
truc O cua thung va c6 d6 16n tdi thiéu bang trong luc P cua thung. Hay. xac dinh/d0
cao h cua bac thém
A. 6,3cm B. 8,79cm C. 5/73cm D. 8,25cm
Cau 5. Chon dap an B
& Lol gidi:

A'I'Ix

+ Theo diéu kién can bang cua Momen luc: M. =M, = Fd. =Pd,
+Voi d. =R—h;d, = /R~ =4/R2—(R—h)z
+ Theo bai ra ta c6: F = P = R—h = [R—(R—h)’ = 2(R—h)’ =R?

i R(v2-1)
=——=>=8,79cm
_[2R-m-r "R
J2(R-h)=-R R(v2+1)
h = ———==51,213(cm) > 15cm(loai)
J2
‘ v' Chon dap an B
Cau 6. Cho Mot thanh'ddng chat AB c6 khoi luong 1a 10kg. Tac dung mot luc F ¢ =
dau thanh Al nhu hinhv€, lam cho thanh bi nang 1én hop véi phuong ngang mot goc - B
30°0Xdc dinlido 1on caa luc biét luc hop véi thanh mot goc 60°. 60
A. 100N B. 50N C. 200N
Cau 5. Chon dap an B
& Loi gidi:

+ Ta co: P=mg=10.10=100N
+ Theo diéu kién can bang cua Momen luc: M. =M, = Fd. =Pd,

+Véi d, =cos30°.%;dF =sin60°.AB
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= F.sin60°.AB = 100.cos30°.% = F=50(N)

‘ v" Chon dap 4n B

BAI TAP TRAC NGHIEM LUYEN TAP

Cau 1. Mot ngudi nang tim van AB c6 khoi lugng 40kg véi luc F dé van nam yén va hop véi mat duong mot
gdc 30°. Xac dinh do lon cua luc F khi luc F hudng vudng goc véi tm van.

A.1004/3N ~ B.50N3N C.200V2N D. 150~/2 N
Cau 2. M4t nguoi nang tam van AE c6 khoi lugng 40kg véi luc F dé van nam yén va hop voi mat‘deong mot
goc 30°. Xac dinh d6 lon cua luc F khi luc F hudng vudng goc véi mat dat.

A. 100N ~B. 50N C. 200N D. 150N
Cau 3. Mot thanh AB ¢6 khoi lugng 15kg c6 trong tam G chia doan AB theo ti 1€ BG A

C
= 2AG nhu hinh v€. Thanh AB duoc treo 1én tré}n nha bang day nhe , khong dan, goc W
a = 30°. Day BC vudng goc voi thanh AB. Biét thanh AB dai 1,2 m. Tinh luc cang B

day trén day BC?

A. 253N B.50+/3 N C. 2002 N D.150/2 N
Cau 4. Cho mot thanh gd hinh hop chit nhat nhu hinh v& ¢6 khoi luong 50kg vai OA = B A

80cm; AB = 40cm. Xac dinh lyc F téi thiéu dé lam quay khuc gd quanh canh,di qua O} Lay .
— 2 -
g =10m/s
)
A. 100N B. 50N C. 250N D. 150N

Cau 5. Thanh ddng chat AB = I,2m, trong lugng P = 10N#Ngiii ta t¥€o cac trong vat P1= 20N, P, = 3N Ian
luot tai A, B va dat mdt gia do tai O dé thanh can bang. Tinh OA.
A.0,7m B. 0,4m C.0,3m D. 0,2m

LOI GIAI BAI TAP TRAC NGHIEM LUYEN TAP

Céu 1. Mot ngudi nang tim van AB c6 khdiluong,40kg véi luc F dé van nam yén va hop véi mat dudng mot
gbe 30°. Xac dinh d6 16n cua luc F khi lge'\F hudng vudng goc vai tim van.

A.1004/3N B. 5088 N C.200+/2 N D. 15042 N
Cau 1. Chon dap an A =

& Loi gidi:
+ P=mg =40.10= 400N B
+ Theo diéu kién can bang cia Momen lyc: M. =M, = Fd. =Pd, -

: AB 500 VP
Véi d, =cos30°.—;d. = AB A g

P

— F.AB = 400cos 30°.§ —F=100/3N

v' Chon dap an A
Cau 225M0ot ngudi nang tam van AE co6 khdi lugng 40kg véi luc F dé van nam yén va hop véi mat duong mot
goc 30°. Kag¢ dinh do 16n cua luc F khi luc F hudng vudng goc voi mit dat.

A. 100N B. 50N C. 200N D. 150N
Cau 2. Chon dap an C =
& Lol gidi:
+ P=mg=40.10=400N
+ Theo diéu kién can bang cia Momen lyc: M. =M, = Fd. =Pd, B
Véi d, = (:03300.%;dF = c0s30°.AB %20° YP
A d

= F.cos30%.AB = 400cos 309% —F=200N
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v' Chon dap an C

Céu 3. Mot thanh AB c6 khéi luong 15kg c6 trong tdm G chia doan AB theo ti 1& BG

A C
= 2AG nhu hinh v€. Thanh AB dugc treo 1én tré}n nha bang day nhe , khong dan, goc W
a = 30°. Day BC vudng goc vdi thanh AB. Biét thanh AB dai 1,2 m. Tinh luc cang

day trén day BC? B

A. 253N B.50+/3 N C.200+/2 N D. 150/2 N
Cau 3. Chon dap an A

P c
& Loi gidi: € T
+ P=mg=15.10=150N !

+ Theo diéu kién can bang cia Momen lyc: M. =M, = Fd, =Pd, P B
Véi d, =cos30°.AG;d, = AB=3AG

= F.3.AG =P.c0s30°AG = T.3 :150.§ =25\3N

‘ v" Chon dap 4n A

Ciu 4. Cho mot thanh gd hinh hop chit nhat nhu hinh v& c¢6 khéi luon@ 50kg V6isOA = B A

80cm; AB = 40cm. Xac dinh lyc F ti thiéu dé lam quay khuc gd quanh canh'diqua Q. Lay .
— 2 —p [
g =10m/s
@]
A. 100N B. 50N C4250N D. 150N
Cau 4. Chon dap an C B A
& Loi gidi: ~
+ P=mg=50.10=500N y d>F
+ Theo diéu kién can bang cia Momen lyc: M. =M, = Fd. =Pd, EO -
PY
Véi d, =£=4—0=20Cm;dF :A—O:&:40Cm
2 2 2 2
= F.0,4=500.0,2=F=250N
v" Chon dap an C

Cau 5. Thanh dong chat AB ="1.2m, trong luong P = 10N. Nguoi ta treo cac trong vat P;= 20N, P, = 3N 1an
luot tai A, B va dit mot giado tai © dé thanh can bang. Tinh OA.

A.0,7m Bl0y¢4m C.0,3m D
Cau 5. Chon dap an A

0,2
|

& Léi gidi: l
5

>

m
O B
+ Céc luc tac dung 1én AB: A
Cac trong lugng P1,P2,P dattai A, B, |
+ Theo diéu kién can bang Momen ta c6: M, + M, =M,, B =

P1 P,
{Pl.OA+ P.OI =P,.0OB P.AB+PAI
4 OA =-2 =

—O0A=22"""2_0,7m
P.OA+P(OA-AI)=P,(AB-0A) P,+P,+P

‘ v" Chon dap an A
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DANG 2: XAC PINH PHAN LUC CUA VAT QUAY CO TRUC CO PINH

PHUONG PHAP GIAI
— Theo diéu kién can bang Momen
— Phan tich tit ca céc lyc tac dung 1én thanh
— Theo diéu kién can bang luc
— Chiéu theo phwomg cta Ox, Oy

Ciu 1. Thanh BC khdi lugng m; = 2kg, gan vao tudng boi ban 1& C. Pau B treo vat nang 5
¢6 khdi lugng m, = 2kg va dugc giit can bing nho diy AB nhu hinh v&. Biét AB;AC, A
AB = AC. Xéc dinh phan lyc tai C do thanh BC tac dyng 1én. Lay g = 10 (m/s?) .
A. 100N B. 50N
C. 250N D. 150N C
m

Cau 1. Chon dap an B

& Loi gidi:

Ta c6 cac lyc tac dung 1én thanh BC:

— Trong lyc P; cta thanh: P; = m;g = 2.10 = 20 (N)

— Luc cing cua ddy treo my, bang trong luc P2 cia rm: P, = myg = 2.10 =
20(N)

X

— Luc cang T cua day AB.

— Lyc dan héi N ciia ban 1€ C.

Theo diéu kién can bang Momen: M, =M., + M,, = Td, =Pd,, +P,d,, = TCA=P, %+ P,.AB

Theo bai ra: AC=AB:>T=%+P2 =30N

Theo diéu kién can bang luc: Pi+P2 +T+N =0 (1)

—Chiéu (1)1én Ox: =T +N =0 —N=T=30N

—Chiéu (1) 1én Oy: —=P1 =P2+N=0—> N=P1 + P2=40N

Phan lyc cta thanh tuong tac dung 1én thanh BC la:

N = /NZ+N? =50N{tanoc= 'I:: =%=%:>a=37°j

y
| v Chon dap 4n B

Céu 2. Thanh AB khéi lugiag m =2kg; dau B dung vao goc tuong, dau A ndi V6i day treo
AC sao cho BC = AC vaB vuéngigoc vai AC. Tim céc lyc tac dung 1én thanh. Layg=10 C A
(m/s?)

A.N; =20N; NZ= 10N B. N7 =30N; N, = 20N B

C. N; =50N; N2 = 50N D. N7 = 10N; N, = 30N

Cau 2. Chon dap an A

& Loi gidi:

ViBC = AC nén a = 45°

Theo diéu kién can bang Momen: M, =M. = Pd, =T.d,
mg 210

——=10N
2tana 2.1

Theo diéu kién can bang luc: P+T+N; +E =0
Chon h¢ quy chiéu Oxy nhu hinh v&

Chicu Oy: Ny =P =m.g = 2.10 = 20(N)

Chieu Ox: N, =T = 10(A)

= T.ABSina = P.%com =T=

‘ v' Chon dap 4n A
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Cau 3. Thanh AB c6 khdi luong m = 15kg, dau A tua trén san nham, dau B ndi
véi tuong bang day BC nam ngang, goc o = 60° . Xac dinh d6 l6n cac luc tac

dung 1én thanh AB.
A. N =250N; P = 350N B. N = 150N; P = 150N
C. N1 =50N; N, = 70N D. N; = 100N; N, = 320N

Cau 3. Chon dap an B
& Loi gidi:
+Tacd: P=mg=15.10=150N
+ Theo diéu kién can bang cua vat ran xung quanh truc A:
M, =M, =Td, =Pd,

|~

150.

N

=25\3(N)

= T.AB.sina = P.%.cow(*) —=T=

N‘%IN

+ Chon hé quy chiéu nhu hinh vé&

+ Theo diéu kién can bang cua vat rin: P+N+fm +T=0(1)
+ Chiéu (1) 1én Ox: f_ —T=0=f__ =25\/3N

+ Chiéu (1) 1én Oy: P-N=0= N =P =150(N)

| v Chon dap 4n B

Cau 4. Thanh AB c6 khéi luong m = 15kg, dau A tyua t€n san pham, dau B ndi
Vi tuong bang day BC nam ngang, goc a = 60° .Cho hé s0 ma sat gitta AB va san

lak = ? Tim céc gia tri o dé thanh c6 thé cafi'bang. Biét day BC luon nam

ngang. Ly g = 10m/s?)
A. o =30 B.a=35° C. a =10’ D. a=15°

Cau 4. Chon dap an A
& Loi gidi:
+Taco: P=mg=15.10=150N
+ Theo diéu kién can bang cua vat ran xung quanh truc A:

M; =M, =Td,=Pd, = T.ABsina = P.%.cow(*)

=T= P'CO%. Lic ndy Fms 12 lyc ma sat nghi = F_ <kN

:%mg.cotanocs k.mg :>cotgocs2k=\/§:oc230°

v" Chon dap an A

BAI TAP TRAC NGHIEM LUYEN TAP

Cau 1. Thanh BC nhe, gin vao tuong boi ban I& C. Bau B treo vat ning c6 khéi lugng
m = 4kg va dugc gitr can bang nho day treo AB. Cho AB = 30cm, AC = 40cm. Xac

dinh céc lyc tac dung 1én BC. Ly g = 10 (m/s?)
A.P =40N; T = 30N; N = 50N B. P =30N; T = 40N; N = 50N
C.P =20N; T = 40N; N = 60N D. P =60N; T =20N; N = 70N
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Céu 2. Cho mot vt co khéi luong m = 6kg duoc treo vao tudng boi day BC va thanh ¢

AB. Thanh AB gén vao tudng bing ban 18 A, ta c6 AB = 30cm va BC = 60cm.
1. Tim cac lyc tac dung 1én thanh AB A B

a. Bo qua khoi Iugng thanh.

b. Khdi lwong thanh AB 14 3kg.
2. Khi tang goc ACB thi lyc cing ddy AB thay d6i nhu thé nao P
Céu 3. Thanh AB khéi luong m1 = 10kg, chiéu dai 1 = 3m gin vao tuong béi D
ban 18 A. Pau B cua thanh treo vat ning m, = 5kg. Thanh dwoc gitt cin bang
nam ngang nho day treo CD; goc o = 45°. Tim cac luc tac dung 1én thanh AB
biét AC = 2m. y

C
m2

Céu 4. Thanh AB duoc dat nhu hinh v& ¢6 dau A tya trén san, dau B duoc treo bsi day C

BC. Biét BC = AB = a. Xac dinh gia tri h¢ s6 ma sat giira AB va san dé AB can bang.

Ciu 5. Cho mot thang c6 khdi lwong m = 20kg duoc dwa vao tuong tron nhan-duéi goc nghiéng o . Hé sé ma

sat gitra thang va san la k = 0,6.

a. Thang dung yén can bang, tim cac lyc tac dung 1én thang néu ¢ = 45°)
b. Tim cac gia tri cua a dé thang dung yén khong trugt trén san.

c. Mot nguoi khéi luong m'= 40kg leo 1én thang khi o =45% Hoi ngudi nay 1én dén vi tri O' nao trén thang

thi thang s& bi truot. Chiéu dai thang ¢ = 2m.

LOI GIAI BAI TAP TRAC NGHIEM LUYEN TAP

Cau 1. Thanh BC nhe, gin vao tuong boi barf 18.€. Dau B treo vat ning c6 khéi lugng
m = 4kg va dugc gilr can bang nho day greo AB."Cho AB = 30cm, AC = 40cm. Xac

dinh cac luc tac dung 1én BC. Ldy g = 10 (mis?)

A.P =40N; T =30N; N = 50N ByP= 30N; T = 40N; N = 50N
C.P=20N; T =40N; N = 60\ D.P=60N; T =20N; N =70N

Cau 1. Chon dap an A
& Loi gidi:

+ Can bang di véi tryc quay & C: M= =M, =TAC=P.AB

+ szg:4ON;T:%mg:3ON

+Phan luc N ¢ huéng CB

+ Theo diéu kién can bang vat rin: T+P+N=0

+ Chiéu 1én hé truc Oxy:

:>N.:3inoc=T:>N:_L
sina
Jer‘lsinoc:E at §:N:SON

BC JAB?+AC? 5

v" Chon dap an A
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Céu 2. Cho mot vt co khéi luong m = 6kg duoc treo vao tudng boi day BC va thanh ¢
AB. Thanh AB gin vao tuong bang ban 1& A, ta c6 AB = 30cm va BC = 60cm.
1. Tim céc luc tac dung 1én thanh AB

a. Bo qua khdi lugng thanh.

b. Khdi lwong thanh AB 14 3kg.
2. Khi tang goc ACB thi lyc cang day AB thay d6i nhu thé nao

A

Cau 3. Thanh AB khéi luong m1 = 10kg, chiéu dai 1 = 3m gén vao tuong béi
ban 1& A. Pau B cua thanh treo vat ning m, = Skg. Thanh dugc giit can bang
nam ngang nho day treo CD; gbc o = 45°. Tim céc luc tac dung 1én thanh AB
biét AC = 2m. A
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Huéng dan:
P,=m,g=10.10=100N
+ Ta co:
P,=m,g=5.10=50N

|

+ Theo diéu kién can bang cua mot vat ran quay quanh mat truc cé dinh 2
A
M;=M; +M;, = T.AC.sin45’ = Pl.%+ P,AB
=T =—AB 5 (5+ sz =T __ 3 (@+50j =1504/2N
AC.sin45° 2 5 V2 2
2
+ Theo diéu kién can bang lyc cia vat ran: Pi+P, +T+N=0
+ Chon hé quy chiéu Oxy nhu hinh vé
+ Chiéu theo Ox ta ¢c6: N =T cos45° =150x/§.g =150N
Céu 4. Thanh AB duoc dat nhu hinh v& c6 dau A tya trén san, dau B duoc treo bsi day C

BC. Biét BC = AB = a. X4c dinh gia tri hé s6 ma sat giita AB va san dé AB cén bang.

Huoéng din:

Theo diéu kién can bang cua vat ran déi véi truc quay o A:
mg
M'T' = Mﬁ :>Td-|— :P.dp :>T=7
Theo diéu kién can bang vat ran khi chiu tac dung cua cac luc:
P+T+N+Fm =0
Chon hé truc Oxy nhu hinh vé:
« Chiéu 1én Ox: Fe= T—\'@ = M
2 4
mg  3mg

x T
ChiulénOy: N=mg——=mg——==——=
. i’ g 2 : 4 4

B3

+ Dé thanh can bang: F,  <kN =k > == 0,85

Céu 5. Cho mot thang.c6 khdi lwong m = 20kg duoc dwa vao tuong tron nhin dudi goc nghiéng o . Hé s ma

sat gitra thang va sarl la k= 0,6.
a. Thang dimg y€n ¢an bang, tim'cac lyc tac dung 1én thang néu a = 45°.

b. Tim cac.gia tri cia adde thang dimg yén khong trugt trén san.

¢. Motinguoi khédi Iuong m'= 40kg leo 1én thang khi a = 45°. Hoi ngudi nay 1én dén vi tri O' nao trén thang

thi thang s& bj truot, Chiéu dai thang ¢ = 2m.

Hwéng dan

a. Trong lugng cua thanh: P=mg=200N
+ Theo diéu kién can bang Momen:

M; =M = PECOSOL =N;.ABssina
e 2

+ Theo diéu kién can bang: P+ Na + Ng + Frms =0

= N, =P =200N;F =NB:>NB=FmS=g=100N

7' ms
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