Phén 1.
Chuyén dé 11:
CAN BANG CUA VAT RAN
CO TRUC QUAY CO PINH

A. TOM TAT KIEN THUC

1. Momen luc

Tac dung lam quay cua lwe: Mot luc chi ¢o6 tac dung lam quay
vat quanh mét truc néu luc d6 ¢co gia khong di qua truc do F hoac
khong song song véi truc do. - - :‘;\\ N

Momen lwe: Momen cua lyc dbi voi mét truc 13 dai luong dic N e _ 1 _CL_, 7

trung cho tdc dung lam quay cua vat quanh truc d6 va duoc do T l - béng
tich cta dg 16n lyc véi tay don cuia luc. I

M =Fd (11.1)

(d: tay don cua luc 1a khoang cach tir gia cta lyc dén truc quay).

11. Diéu kién cdn bang cua vdt ran co truc quay co dinh - Quy tac momen luc

Téng momen cac lyc ¢6 tac dung 1am vat quay theo chiéu kim dong hd bang tong momen céc luc co
tac dung 1am vat quay nguoc chiéu kim dong ho.

DM, =M, (11.2)

( Z M, 1a tong momen cac luc c6 tac dung lam vat quay theo chiéu kim dong ho; Z M, tong
momen cac luc c6 tac dung lam vét quay nguoc chiéu kim dong hd)

bicu kién can bang trén con goi la quy tac momen luc.

B. NHUNG CHU Y KHI GIAI BAI TAP

I

VE KIEN THUC VA KY NANG

Momen cta mdt luc d6i v6i cac truc quay khac nhau 1a khac nhau vi né phy thudc vao tay don cia
lyc (M = Fd).

Chu ¥ sir dung tinh chat ctia cdc tam gidc dong dang, céc cong thirc tinh canh, goc trong tam giac, cac
dinh 1y ham sin, cosin,...

Quy tic momen lyuc cling duge ap dung ddi véi cac truc quay tirc thoi (dugc xem 1a truc quay cd dinh
tai thoi diém ta xét).

VE PHUONG PHAP GIAI

Véi dang bai tap vé momen lwc. Phuong phép giai 1a:

Str dung cong thire: M = Fd (d 1a tay don cua lyc, 1a khoang cach tir gia cua luc ?7 dén truc quay).
Chu y:



+ Khi luc ;7 c6 gia di qua truc quay thi momen luc ;7 d6i véi truc quay d6 1a: MT =0

+ Truong hop véat chiu tdc dung cua nhiéu luc thi téng momen luc d6i véi mot truc quay la:
DM M+ DM,

( Z M, 1a tong momen cac luc c6 tac dung lam vat quay theo chiéu kim dong ho; Z M,, téng

momen céc lyc ¢6 tic dung 1am vét quay nguoc chiéu kim dong ho; Z M, va Z M,, trai dau nhau).
2. Véi dang bai tap vé cdn bang ciia vit rin c6 truc quay cé dinh. Phuong phap giai la:
- Xa4c dinh céc luc tac dung 1én vat.
Xéc dinh truc quay thich hop dé viéc van dung quy tic momen dugc don gian (nén lya chon truc quay
qua gia nhiéu luc thanh phan hodc qua gia cac luc ma ta chua biét do 16n, lic d6 momen cac luc dé
d6i v6i truc quay ta chon s& bang 0).

- St dung quy téc momen luc: ), M, =) M ng -
C. CAC BAI TAP VAN DUNG
11.1. M6t thanh nhe gin vao san tai B. Tac dung 1én dau A lyc kéo F
100 N theo phuong ngang. Thanh dugc giir cAn bang nhd day AC.

Ap dung quy tic momen tim luc cing cta ddy. Biét a =30°.
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Bai gidi
- Céc lyc tac dung vao thanh: trong luc jD , phan luc uQ, luc cang day ;“, lIuc kéo ;7‘ .
- Ap dung quy tic momen lyc dbi véi truc quay qua B ta duoc:

MT =M7 (vi p va Q c6 gia di qua truc quay nén

_ — A

Mz, =M, =0), F
. F

= FAB =T ABsina= T =— -

sina T
L =190 _100_,5 C B
sin30 l N s .f-,‘(/;/ A,

2

Vay: Luc cang cua day 1a T =200 N.
11.2. Thanh nhe OB c¢6 thé quay quanh O. Tac dung lén thanh cac luc Fj, F, dit tai A va B. Biét
F1=20N,OA =10cm,AB =40Ccm. Thanh can bang, F, va F, hop voi AB cac goc @, . Tim F, néu :

a) @ =f =90° b) a =30°, 8 =90° ¢) @ =30, 8 =60"



(*) '-".v"fffff?a-‘ff!ffff.-’—'ffff!!fﬁ#-
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Bai giai
- Céc lyc tac dung Ién thanh OB: céc luc ;;1,;*52 dat tai A va B; phan luc UQ dat tai O (bd qua trong
luong cua thanh).
- Ap dung quy tic momen luc cho truc quay tai O, ta c6: M DFHI =M @ (vi uQ co gia qua truc quay O nén
Mg =0).
a) Khi @ =4 =90° 3
T MgEI =M§E2 = F,.OA =F,.0OB

= F; :%E = 04 FI = 10
OB 0OA+OB 10+40

Vay: B§ 16n cua luc F, =4 N.
b) Khi a =30°, 8 =90°

20=4 N

Tu M] =M = F.Odsina =F,.0B

1
. . . 10.—

- R :OA.SlnczF1 :OA.sm30 F = o) 50 = N
OB OA+ OB 10+40

Vay: B0 16n cua lyc F, =2 N.
¢) Khi a =30", =60°

Tu M§ =M] = F.O4sina =F,.OB.sin 8

1

. . o 10*
I _OAsina 7 0A.sin30

_ _ 2
- F o= F o= 20=2.3
> T oBsing ' (OA+0B).sin60° (10+40)_\£§ N

Vay: B0 16n cua lyc F, =2,3 N.
11.3. Banh xe c6 ban kinh R, khdi lugng m. Tim lyc kéo ;7 nam ngang dat trén
truc dé banh vuot qua bac c6 d6 cao h. Bé qua ma sat.

Bai giai

- Cac luc tac dung lén banh xe: trong luc jD , luc kéo ;7 , phan luc uQ dat tai A.



- Ap dung quy tic momen lyc cho truc quay qua A:

+ Khi banh xe chua vuot qua A: M}, =M1

(vi uQ c6 gia qua truc quay A nén MﬁQ =0).

+ Pé banh xe vuot qua A: M7, <M1 = P\|R*- (R- h)Y <F(R- h)

. PR’ - (R- 1Y mg\2Rh- i’

R-h R-h

=

Vay : Dé banh vuot qua bac c6 do cao h thi lyc kéo ?«“ phai c6 do 16n

mg~N2Rh- h*

R-h

F >

L
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11.4. Tim lyc F can dé lam quay vat hinh hop dong chat m = 10 kg

quanh O nhu hinh v&. Biét a = 50 cm, b = 100 cm, b

QO
Bai giai TTr 20 e AP R R

- Cac luc tac dung 1én banh xe: trong luc jD , luc ?7 ; phan luc uQ tai O.

- Pé vat quay quanh truc quay qua O: M1 > M, (UQ c6 gia qua O nén M}, =0),

sl

= Fb >P.E
2

o PP o L 210100 25N
w0 2.100

Vay: Dé vét quay quanh truc quay qua O thi Iyc F phai ii c6 do
lon F > 25 N.
11.5. Thanh gd dong chat AB, khéi luong 20 kg co thé quay
quanh A. Ban dau thanh ndm ngang trén san. Tac dung 1én B luc
nang £ (ludn vudng goc véi AB). Tim F dé c6 thé:
a) Nang AB khdi san.
b) Giit AB nghiéng goc 30° so v4i mat san.

Bai giai
Céc lyc tac dung 1én banh xe: trong luc jD , lyc nang ?7 ,
phan luc uQ tai A.
a) Dé nang AB khoi san: Dé nang AB 1én khoi san thi:
MiT =M, (UQ c6 gia qua A nén MY, =0),




= F.AB >P%

:>F>]23 _mg _20.10 ;00N

2 2
Vay: Dé nang AB khoi san thi d¢ 16n luc nang F phaila F =100 N .
b) Dé giit AB nghiéng goc 30° so voi mit san thi:

Mi =M7, = F.AB =P. 22 cos30°
2

3
Pcos30° _mg.cos30° 20'1()% N
== = ~86,7

= = =
2 2

Vay: D8 giit AB nghiéng goc 30° so véi mit san thi do 16n lyc nng F phaila F ~86,7N.
11.6. Thanh AB ( m = 100 g) c6 thé quay quanh A dugc bd tri nhu hinh: m, = 500 g; m, = 150 g; BC = 20
cm. Tim chiéu dai AB, biét thanh c4n bang.
Bai giai

- Céc lyc tac dung 1én thanh AB; trong luc ?D , cac luc cang day
1,,T, , phan luc 22 tai A (T, =Py; T =Pa.
- Ap dung quy tic momen luc cho truc quay qua A, ta duoc:

ME =M, +M% (vi Q c6 gi4 di qua truc quay tai A nén MY, =0)

= T,.4B PATB+PAC PATB+P.(AB-BC)
P
= PAB = 5+PI AB- F.BC
L AB = ﬁ BC = 8’15'1100 20=25
R+i-P 0.5.10+ 219 015,10

Vay: Chiéu dai ctia thanh AB 1a AB =25 cm.
11.7. Treo bdn vat nang cach déu nhau vao mot thanh déng chét (dai
3 m; ning 6 kg) trong d6 hai vt ngoai cing ndm & hai dau thanh.

Vit ning dau tién bén trai c6 khdi luong m, = 2 kg, mdi vat tiép m, m, m; my

theo 16n hon vat trudc 1 kg.
Can phai treo thanh tai diém cach dau trai mot khoang bao nhiéu dé thanh can bang?

Bai giai



Goi I 1a diém treo vat dé thanh can bé‘mg. Céc luc tac dung vao thanh la: trong luc jD ; cac luc cang day

u Uy duy [WE R ]

T.1,.T,.T,.T,(T, =R.T, =P,.T, =T, =P) .

Xét truc quay qua A (dau treo vét co khdi luong m;). Khi thanh can bang, ta co:

T=P+T +T,+T,+T, =(m-m+m+m-+m,)g (1)
=(6+2+3+4+5)10 =200N

Va MﬁT :ME) "'M“Tﬁ, +MD£ +MDTE (2)

= T.AI PAz—B+T A3B E.M%+E.AB
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= T.Al [P L P4].AB
[P+PZ+2P3+P4]AB [6'10+3'10+2'4'10+5.10].3
2 3 3 L2 3 3
= Al = =
T 200
= Al =1,75m.

Vay: Phai treo thanh tai diém I, cach dau trai mot khoang AI=1,75m dé thanh can béng.

) . 1 )
11.8. Thanh dong chat dat trén ban ngang, nho 2 chiéu dai

thanh khoi ban. Treo vao dau thanh nhd ra mot vat trong

lwong P’. Khi P> =300 N thi thanh bat dau nghiéng va mat

can bang. Tim trong luong thanh.
Bai giai
- Khi thanh bt ddu mat can bang, cac luc tac dung vao
thanh: trong luc ?3 , phan luc UQ tai mép ban, lyc cang
day 7(T=P")
- Ap dung quy tic momen lyc d6i véi truc quay qua O
(mép ban), ta c6: M, =M

L pAB _p 4B P 1
4 4

= P =P'=300N.
Vay: Trong lugng cua thanh 1a P =300 N.



11.9. Dung can don dé can mot vat. Vi canh tay don ciia can khong that bang nhau nén khi dat vat ¢ dia can
bén nay ta can dugc 40 g nhung khi dat vat sang dia can kia ta can dugc 44,1 g.
Tinh khdi lugng cua vat.
Bai giai
Goi “dia can bén nay” 1a dia can 1, “dia can bén kia” 1a dia can 2; P, 1a trong lugng cta vat can can. Ta co:
- Khicanlan 1: Bl =P, = ml =ml, (1)

- Khicanlan2: Pl =Pl = ml =ml, (2)

X . ml _m.\' —
- Lay (1) chia cho (2) ta dugc: P = m, =\mm,

m,
= m, =4044.1=42 g

Vay: Khéi luong dung cua vatla m, =42 g

X

11.10. Ban cau ddng chat khdi lugng 100 g. Trén mép ban cau dit mot
vat nho khéi lugng 7,5 g. Hoi mit phang ctia ban cau s& nghiéng goc

@ bao nhiéu khi c6 can bang biét tong tdm ban cau & cach mat phang
, ’ A A 3R \ , ’ o , A
cua ban cau mot doan Y (R 1a ban kinh mat ban cau).

Bai giai
N\ u \
- Céc lyc tac dung Ién ban cau: trong luc p (ban cau), trong luc

p (vatnho), phan luc O (tai diém tiép xuc A).

- Ap dung quy tic momen luc dbi véi truc quay qua O:

M;, :Mﬁp (vi Q c0 gia di qua truc quay tai A nén MEQ =0y,

= P.OGsina =pRcosa

= Mg.%asina =mgRcosa

Vay: Khi c6 can bang, mdt phang ctia ban cau s€ nghiéng
goc a ~11°.

11.11. Gi6 thdi vao xe theo hudng vudng goc v6i thanh bén cia xe

v6i van toe V. Xe c6 khdi lugng m =10* kg , chiéu cao 2b =24 m,
chiéu ngang 2a =2 m, chiéu dai / =8 m . Ap suét gi6 tinh boi cong
thie p =pV* voi p =1,3 kg / m’ 13 khéi luong riéng ciia khong
khi.

Tim V dé xe bi lat nga.




Bai giai
- Céc lyc tac dung Ién xe: trong luc jD , phan lyc O, lyc tac dung j’? cua gio.
- Khi xe bét dau 1at, theo quy tdc momen lyc d6i voi truc qua hai banh xe, ta co:

Mi, =Mt (vi uQ c6 gia di qua tryc quay nén M7, =0)
= Pa=Fb= F =2p =£mg
b b
- Vi F=pS=pSV? =p2blV? =2pV’bl
2, a
Suy ra 2pV bl :Emg

Ly :l amg :L 1.10000.10 —5% m /s
b\ 2pl 1,2 2.1,3.8

Vay: Van tdc cta gid dé xe bj latngd 1a V =58 m/s .

11.12. Thanh dong chat AB c6 thé quay quanh ban 1& A.
Hai vat c6 cac khdi lugng m, =1kg m, =2kg duoc treo
vao B bang hai soi ddy nhu hinh v& (C 14 rong roc nhe).
Biét AB = AC, khdi lugng thanh 1a 2 kg.

Tinh @ khi hé can bang.

Bai giai
- Céc lyc tac dung 1én thanh gém: trong luc ?3 ; cac luc cang
day ;},i ; phan luc uQ tai ban 18 A.
- Ap dung quy tic momen lyc d6i v6i truc quay qua A ta

duoc:

MG =MT, + MT (vi uQ c6 gia di qua truc quay tai A nén
MﬁQ :0)
AB
= PZ.ABCOS% =P.=~cos f + R.ABcos
= ngcos% zgcos/jﬂnlgcos/)’

= 2COS% =cos S +cos S =2cos f =-2cosa

o
= COSE =-Cosox :COS(ﬂ" 0{)



Jr-a:-g o =21
2

Vay: Khi hé can bang thi @ =120°(a <27).

11.13. Thanh BC nhe, gfm vao tuong bdi ban 1& C. Pau B treo vat nang " B

¢6 khéi lugng m = 4 kg va duoc giit can bang nho day treo AB.

Cho AB =30 cm, AC =40 cm. X4c dinh cac luc tac dung lén BC. P
Bai giai ¢

- Céc luc tac dung lén thanh BC: céc luc cang day 7,7, (T, = P);

phan luc uQ tai C (thanh nhe nén bd qua trong lugng thanh).
- Piéu kién cin bang cua thanh BC la:

L+T,+0=0 (1)

M7 =M (déi véi truc quay qua C).

= I,AC =T,.AB  (2)

o7 =038 Cpg 4B 41030 =30 v
AC AC 40

- Chiéu (1) 1én tai Ox ndm ngang, ta duoc:

-1 +Q0sina =0= Q = .Tl
sin a
sina=—— = 45 =3 =35 QZE:SON
Véi BC JuB*+4C* \30°+40° 5 3
5

Vay: B§ 16n céc luc tac dung Ién thanh BC1a T, =30 N, T,=P=40N va Q=50 N.
11.14. Mot ngon dén khdi lugng m = 4 kg duoc treo vao tudng boi dy C.
BC va thanh AB. Thanh AB gin vio tuong bang ban 1é A, B =¢ =3¢°
1. Tim cac lyc tac dung 1én thanh AB, néu:
a) Bo qua khéi luong thanh.
b) Khéi lwgng thanh AB 1a 2 k.

2. Khi tang goc @ thi luc cang day BC tang hay giam?

Bai giai

1. Céc lyc tac dung 1én thanh AB



a) Bo qua khéi lugng cua thanh: Céc lyc tac dung 1én thanh: cac lyc cing day ;’ ,? (T =P); phan lyc uQ
tai ban 1¢ A.
Thanh ndm yén nén:
T+T+0=0 (1)
Chiéu (1) 1€n hai truc Ox va Oy cua h¢ toa do Oxy ta dugc:
-T'sin30°+0 =0 (17)
va Tcos30°-T7=0 (1)

r P _ mg
cos30°  cos30° cos30°

Tu (1) suyra: 7' =

=T ~46,2 N 1

4.10
B vi 0 =T'sin30° =46,2.2- =231 N
2

Vay: Khi bé qua khéi luong cua thanh thi cac luc tac dung 1én thanh 1aT=P =40 N, T’ =46,2 N va
Q=231 N.
b) Khi khdi lwong thanh AB 1a m’ =2 kg:

Céc lyc tac dung 1én thanh: céc lyc cang day

;",UTJ'(T =P); phan lyc uQ tai ban 18 A; trong luc jDu
Thanh ndm yén nén:

§“+T'+Q+P':O 2)

Va MT =MT +M1T, 3)

AB

= T .AB.cos30° =T.AB+P'.7 =AB. P+%

’ m
jT’_ 2 —

" c0s30°  cos30° - B

2
Chiéu (2) 1€n hai truc Ox va Oy cua h¢ toa do Oxy ta dugc:

Q. =T’'sin30° =57,7% =28,85 N

4+g .10

~57, TN

Va Q, =P+P’- T'cos30" =mg +mg - T".cos30°

3

= 0, =4.10+2.10- 57,72~ ~10 N

=0 =\/Qf +0; =/28,85% +10° ~30,5 N



Vay: Khi khéi lugng ciia thanh 1a m’ = 2 kg thi cc lyc tac dung 1én thanh la
T =P =40N; T'=57,7N; va Q =30,5N.

m
m+-—
2

Ccosax

2. Khiting goc @ : T suy ra khi @ tang thi @ gidm nén T’ ting.

T'=
11.15. Thanh AB khéi luong m = 1,5 kg; ddu B dung vao goc tuong, dau A ndi véi day treo AC, goc
a =45° . Tim céc lyc tic dung 1én thanh. C A

Bai giai

- Céc lyc tac dung 1én thanh: lyc cang day uT ; cac phan luc

PR

Uy Uy

. e A , 4
0,,0, tai cac diém ti€p xuc; trong luc p.

]

s

- Thanh nam céan bang nén:

u uu uu u

T+0 +0Q,+P =0 Q)

- Q. 0
s .if’.f.’?ﬂ//fﬁ?/ﬁ

Va M1 =M7, (tryc quay qua diém tiép xuc) (2)

ws]

p

P :1,5.10 —7.5N

= T.AB.sin45° :P.A—B.cos 45° =T = -
2 2tan 45 2.1

- Chiéu (1) 1én hai truc Ox va Oy cua hé toa d§ Oxy ta duogc:

Q, =P=mg=1510=15N va Q, =T =7,5N

Vay : C4c lyc tc dung 1én thanh 1a : T =7,5N; Q, =15N va Q, =7,5N.
11.16. Thanh AB khéi lugng M, =10kg, chidu dai | =3m gén vao twong , -
boi ban 1& A. Dau B cua thanh treo vat ngng M, =5kg. Thanh dugc gilt can
bang nam ngang nho ddy treo CD; goc a =45° . Tim céc luc tac dung 1én
thanh AB biét AC =2m.

Bai giai

- Céc luc tac dung Ién thanh: cac luc cang day 7,7 (T' =P,); trong luc P, ; phan lyc Q tai truc quay

A.
- Thanh nam can bang nén:
T+T +P+0 =0 M)

va M =MF +MJ (tryc quay qua A) (2)

. AB
= T AC.sina :PI.T+PZ.AB




:>T:A—§ Ll P|= _3 — = 10'10+5.10
AC.sina | 2 2.s1n45 2
Tzi[10'10+5.10] ~212,13N
, V2

2

- Chiéu (1) 1én truc Ox ta duoc:

2

O =Tcosa =212,13.cos45° :212,13.7 =150N

Vay : Céc lyc tac dung 1én thanh AB 1a P, =100N;T =212,13N;T'=P, =50N va Q =150N
11.17. Thanh ddng chit AB c6 M=2Kg, gin vao tudng nho ban 1é A va giit C:
nghiéng goc 60° véi tuong nho day BC tao voi AB goc 30° . Xac dinh do 16n va
huéng luc dan hoi ctia ban 1& dit 1én AB.
Bai gidi

- Cac luc tac dung vao thanh AB: trong luc ?3 , luc cang day uT , phan luc A

(e dan hdi) O ciia ban 18 tai A.
- Thanh can bang nén: P+T+ UQ =0 @D
- Vi Ucp+HBC =60° = HcB =UBC =30°
- = tam giac ABC can tai A = phan luc uQ c6 gia vudng goc voi CB va qua trung diém I cua CB.

- Tam giac luyc ACI cho:

. o . o 1
QO =Psin30 =mg.sin30 =2.10.5 =10N

Va B =841 =90° - 30° =60°
Vay: Luc dan hdi cua ban 1& dat 1én AB ¢6 do lon Q=10 N va c6 hudéng hop

tuong mot goc f =60°



