Chuyén dé 12: CAN BANG TONG QUAT CUA VAT RAN
23.Mo6t thanh mong dong chat OA, khédi lugng m, c6 thé quay
trong mat phang thang ding quanh truc ¢ dinh O nam ngang.
C 1a diém tiép xtc cua thanh véi khoi tru dat trén mat phéng
nam ngang. Khéi try khdi lwong m duoc giir can bang boi mot

tdm chan thang ding nhu hinh v&. Biét goc nghiéng cta thanh

. 1 \
lad. Poan AC dai bang Zchiéu dai / cua thanh. B6 qua moi

ma sat. Hoi tdm chan tic dung 1én khdi tru mot lyc 1a bao
nhiéu? (Giai theo cac hang s6m.g.6).

Bai giai
- Céc lyc tac dung Ién thanh OA: trong luc juD; phan luc UQ cta hinh try tai C va phan h,rc;z ctia ban 1& O
(hinh vé&).

- Piéu kién can bang ciia thanh vdi truc quay qua O: M, =M, (1)

1 3 / 3
o P—cosO =0=[] © mg—cosl =0=1
2 071 = me 0

= Q :§mgcos¢9

oy uu

- Céc luc tac dung 1én khéi tru: trong luc IUD; cac phan lucQ,,0, cua tdm chin va mat phang nim ngang; va

ap luc N ctia thanh OA (N = Q).

Q

- Khoi tru can bang nén:

oy oy L/

P+0,+0,+N =0 @)

- Chiéu (2) 1én phwong nam ngang, ta dugc:

2 1
O, =Nsint =Qsint =§mgsin O cost =§mgsin 20

NN NN A N S

o

. i SIS LIS IA Y, VAL IA S
Vay: Luc do tam chan tac dung 1€n hinh tru la

0, Iémg sin 26. P

24.Thanh AB c6 khéi lugng khong déng ké. Pau A gan vt ning m, =
600g, dau B gin vat ning m, = 400g. Budc mot soi ddy khong dan
vao hai diu AB 16i treo vao mot diém C cd dinh khong ma sat sao
cho thanh cin bang.

Biét AC + CB = 30cm.




a) Tinh chidu dai mdi doan CA va CB.

b) Biét thanh AB hop véi mit phang nam ngang mot goc @ =10° . Tinh chiéu dai cua AB.
Bai giai

a) Chiéu dai mdi doan CA va CB

oy

- Céc luc tac dyng 1én thanh AB: cac trong luc P, P, ; cac luc cing %’, i
- Vi thanh AB cén bang nén: My =M 5: My =M, .

< T'ABsina;, =FABcosa < T,sina;, =F, cosa (1)

Va ILABsina, =P,ABcosa < T,sina, =P, cosa (2)

- Vi I, =T, =T (khong c6 ma sat tai diém treo C)

P =m,g =0,6.10 =6N va P, =m,g =0,4.10 =4N.

3sina,
2
- Ap dung dinh 1i ham sin cho A4BC, ta duoc:
CB _ AC - CB _sina, _3

- Tu (1) va (2), ta duoc: sina, =

€)

sina, _sinoz2 AC _sin% 2

- Mat khac: AC + CB = 30cm, suy ra: AC = 12cm; CB = 18cm.
Vay: AC=12cm; CB = 18cm.

b) Chiéu dai thanh AB

- Thanh AB can bang nén: ;’, +%1 +L7U’2 + UPZ =0 4)
- Chiéu (4) 1én phuong nim ngang, ta duoc:

T,cos(a, - a) =T,cos(a, +a)

=>a,-a=a,+a= a, =a,+2a =a,+20°

3sina,

- Tu3): sin(a, +20°) =
= a, =31,38 va a, =51,38".
= =180 - (a,+a,)

=180°- (51,38 +31,38)=97,24

- Ap dung dinh 1i ham s6 sin cho A4BC, ta duoc:

AB _ BC
sinff sina,




= 4B =BC. sin —/8 sin 97,24

- — — =22,89cm.
sina, sin51,38

Viy: Chiéu dai thanh AB 1a 22,89cm.
25.Mot thanh dong chit BC tya vao tudng thiang ding ¢ B nho day AC dai / hop

>

voi tuong goc @ . Cho BC = d. Hoi hé sb ma sat giira thanh va tuong phai thoa
mén diéu kién nao dé thanh can bang?
(Trich d@é thi Olympic 30/4, 1995)

Bai giai

A

]

- Céac lyc tdc dung l1én thanh: Phan lyc ?e cua tuong dat vao dau B; trong

lugng thanh p ; luc cang day T. 4

- Thanh nam c4n bang nén: P+T+R =0
va: M, =M (d6i véi truc quay qua B)

o

hay:;’+§"+]L<7+f=0 (1)

va: mg.%sin/)’ =Thsina (2)

(Phan tich g lam hai phan: Phan luc vudng g()c]L\U[Vé phén lyc ma sat Uf;

datAB=h va g(')chC =/, hé quy chiéu 1 Bxy; trong lugng thanh 13

P = mg).
- Chiéu (1) 1én hai truc Bx va By, ta duoc:
N =Tsina; f =mg- Tcosa ()
d.si ,
-Tu 2)suy ra: T :M )
2h.sina

- Ap dung dinh 1y ham sin trong tam giac ABC:
d [ h

sina  sinff sin(a+pB) 3)
d.sin(a+f) mg.sin 3

e N Y N 4
= h sina va 2sin(a+ ) )

_mgsina.sin f}

Suy ra: Ssnla+8) (a+p)

cosa.sin 2sina.cos p+cosa.sin
v f =mg.| - —————— | =

va: J =mg 2.sinla+ f) 2sin(a+ B) %)

- Pé co can bang thi ma sat phai 1a ma sat nghi va ta c6: f <kN vé6i k 1a hé s6 ma sat.



2sina.cos B +cosa.sin ff <k mg.sina.sin 3

2sin(a+ ) 2sin(a + )

- kZZsina.cos/J’+sin/J’.cosa_ 2 [

(6)

= +
sina sin 3 tanff tana

Jd? - P sin’ a

d

- Tu (3) ta co: sin 3 =§Sina = cos ff =

Nd? - Psin’a /
+

- Thay vao (6) ta dugc: k > .
lsina tana

2Nd? - P sin’ o /
+

lsina tana

Vay: Dé thanh can bfmg thi >

26.Thanh AB ddng chat. Pau A tya 1én san nham. Pau B giit cin bang
boi soi day treo vao C. Hé sd ma sat giita thanh va san 1a k. Goc gitta

thanh va san 1a45° . Hoi ddy BC nghiéng véi phuong ngang goc & bang

bao nhiéu thi thanh bt dau trugt?
(Trich d@é thi Olympic 30/4, 2000)
Bai giai
- Céc luc tac dung 1én thanh AB: Trong luc ?); luc cang 5“; phan

ooy

luc UQVé luc ma sat nghi F/

ms*

-Thanh nam can bang khi: P+T+Q+F, =0 (1)
va My p+ MFQ/B =M. 5 (v6i truc quay qua B) (2)

- Chiéu (1) xudng hai truc ndm ngang va thang dimg, ta dugc:
F =Tcosa (D)

ms

P=0+Tsinax )

-Tu (2): F,.AB.sin45 +Q.AB.cos 45 :éP.AB.cos 45°

= 0 :ép- F . :%(Q+Tsin0!)- F

= Q =Tsina- 2Tcosa =T (sina - 2cos a)
- Thanh nam cén bang nénma sat phai 1a ma sat nghi, do d6: F,, <kN =kQ.
= Tcosa <kT (sina- 2cos )

1+ 2k

o cosa(l+2k) <ksina = tana >



A o1 Ly 4l . 1+2k
Vay: Thanh s€ bat dau truot khi: « <arctan e

27.Mot thanh ddng chat AB khdi luong phan bd déu, trong luong
P. Pau A tya 1én san nim ngang tai vi tri c6 mot go thiang ding.
Pau B tya 1én mit phang nghiéng cé goc nghiéng @ so véi phuong

ngang. Khi can bang, thanh hop voi phuong ngang mot goc . Bo

qua moi ma sat. Xac dinh ap lyc do thanh nén 1én mat ngang, mat A

nghiéng va go thang ding.

Bai giai
GoiQ,,0;.0, 1a phan lyc do mit ngang, mat nghiéng va go
thang ding tac dung 1én thanh.

L oy oy oy

- Thanh AB can bang nén: P+Q,+0, +0, =0 (1)
vaM, =M, (truc quay qua A) (2)
-Tu(1):

0, =0, sina, P =0,+Q, cosa )

- Tu(2): Pécos/)’ =0,4K :QBZCOS(O{' B) (2) b l

Pcos

Te (20 =3 Gy
) _Psinacos
- Thay O, vio (1ta duge: Op =520

(7). _ _ cosacos f5
T (1): Qi =P\1 2cos(a- B)

Vay: Ap luc do thanh nén 1én mit ngang, mit nghiéng va go thang dimg 1a

cosa cos 3

) 2cos(a- )

__Psinacos

= = b e
Ni=Q =P 2cos(a- )

. _ . _ Pcosp _
],NB—QB R s

28.Thanh AB ddng chat tiét dién déu, khdilwong m = 100kg.
Thanh duge dit nim nghiéng mot goc (9 =20°) véi phuong nim
ngang. Pau B cua thanh tyua trén mit san ndm ngang voi hé sé ma

Sélt k] = 05




Dau A cua thanh tya trén miat phiang nghiéng voi hé s6 ma sat k, = 0,1, goc hgp boi mat phangnghiéng voi

phuong ngang 1a¢ =30°. Tac dung 1én dau A cuathanh mét luc kéoj: huéng 1én doc theo mat phang

nghiéng.

s ., - { X M A A M
Tinh gia tri cuc dai cua lyc kéo 7 dé thanh van nam yén can bang.

Bai giai

- Cac lyc tac dung 1é€n thanh AB: luc kéo 7? ; trong luc ;J ; cac luc

masat f, ,,f ,;cacphanlucQ,,0,.

- Gia tri cyc dai cia F Umg v6i thanh AB c6 xu huéng trugt 1én,
déng thoi cac lyc ma sat nghi c6 tri cuc dai:

F, =kN, va F,, =k,N, (NI =0,/ N, :Qz)-

- Thanh nam cén bang khi:

F+P+Q1+Q2+fm51+»/;r152 :0 (1)
M, =M,, (véi tryc quay qua A) (2)

-Chiéu (1) 1én phuong ndm ngang va phuong thang dimg, ta dugc:

- Feosa+Q,sina+k,Q,cosa+k,Q, =0 (3)
Fsina+Q,cosa- k,Q,sina+Q,- P =0 (4)
1
-Tu (2): EPlcosqa- Q/lcosg- k,Q, sing =0 (5)

mg 100.10

= =423N
2(I+k, tang) 2(1+0,5tan30°)

-Te (5)suyra: & =

- T (3) va (4) ta duogc: O, =394N va F =51IN.

(Trich d@é thi Olimpic 30/4, 2003)

Vay: Gi4 tri cuc dai cta luc kéo F dé thanh van nam can bang 1a £, =5/IN.

29.Thanh AB c6 trong lugng P = 2N, chiéu daiAB =20cm; dau A
tua vao mat dat, dau B chiu tac dung cta luc 7? vuong gocvdi thanh
tai B. Tai diu A cua thanh nguoi ta dat Ién n6 mot hinh hop co
trong lugng P, = IN, phuong trongluc cua vat %] di qua diém A nhu
hinh v&. Héthdng can bang tai vi tri thanh hop véi mat phang ngang

mot goca =20° . Goi hé s6 ma sat gitra thanh va mat dat 1a k,, gitra

thanh va vat hinh hop 1a k,. Liy g = 10m/s.

a) Tim do 16n cua luc 77 .




b) Tim diéu kién ctak,, k, dé hé can bang.
(Trich d@é thi Olympic 30/4, 2004)
Bai giai
1. B§ 16n cta luc F

oy

- Céc lyc tac dung 1én vat hinh hdp: Trong lucng, ; phan luc UQU, ;lucmasatF, .
- Bé vat hinh hop khong truot trén thanh AB thi: P, sina <F,_,.

< P sina <k,P,cosa= k, =tan 20" =0,364

- Xét hé gém thanh AB va vat hinh hdp. Piéu kién can béng cua hé:

P+B+Q, +F, +F =0 ()

M), =M}, (truc quay qua A)  (2)

- Chiéu (1) 1én hai truc Ox (ndm ngang) va Oy (thang dung), ta dugc:

-F +Fsina 3)
va-P-P+Q,+Fcosa =0 4)
-Tu (2): F.AB =P.§cosa &)

= F =2.§c0s20° =0,94N

Vay: BJ 16n cua luc F = 0.94N.

2. Piéu kién cuak,.k, dé hé can bang

-TuQ3): F,, =F sina =0,94.sin20° =0,32N.

T (4): O =P+B,- Fcosa =2+1- 0,94.cos 20° =2,12N.

Dé hé can bang thi: F,,, <k,N,, =k,0,,.

ok 2l 2032 s
0, 212

Vay: Dé hé can bang thi k, 20,15k, >0,364.

30.Mo6t vat co khdi lugng 10kg hinh ling try dong chat co tiét dién
théng la tam giéac déu ABC canh a = 60cm. Vat duoc ké trén mot gia
dd ¢ dinh D sao cho mit BC thang dimg, mit AB tiép xtc véi gia d&
tai E, voi EB = 40cm. Coi hé s6 ma st giita vat v6i gia do va giita

vat véi san 1a nhu nhau.

Biét h¢ nam can bang, tim h¢ s6 ma sat gitra vat va san.




- Cac luc tac dung vao vat:

+ Trong luc jD .

oy
+ Phan lyc O, , luc ma sat F, , cua san.

ooy

oy
+Phan lyc O, , lucmasatF, , cia gia do.

o o L/L/L/ L/L/LIL/

- Vit nam can bang P+Q +F, + Qz

va M, =M, (truc quay qua B)

- Chiéu (1) 1én hai truc Ox (ndm ngang) va Oy (thang dimg), ta duoc:

Q,sin30° - F, ,cos30°- F, , =0 3)

0,+0,cos30° +F, ,sin30° - P =0 (4)

- Tu(2): O,.BE- P.GH =0

a3 o 2a J3p

ms2 -

Bai giai

(1)
2

Véi: GH = —_—= =
6 3 Q: 4
- ThayQ, = \EP vao (3) va (4) ta dugc:
3P 1 3
\/7 LT EJ]5‘2'£- Eﬂs[ :0 &' £IL—' - —0
4 2 2 - 8 2 ms2 ms 1
NENE 1 5P 1
+—— —+F . —- P =0 +—+—F, , =0
Q] 4 2 ms2 2 Q{ 8 2 2
3P \3(s J3P
8 ) 7[7- 2Q{] msl =0 F;Jrsl =" T+'\/§ 1
= =
5P 5P
Ens2 :7- 2Q1 F;Jrs2 :_- 2Q1
3P P
- Vatkhéngtmo’t: Em] = \/_ <UQ1 = u= f— \/2_ Q
1
F  =u
o ms 1 QI \/—ﬂp
- Khi xay ra sy truot: J3p= 0 =—- - ——
EnsZ :ﬂQZ :‘Ll 3
3
:>M>3‘£ ! @pﬁ-i‘u+l>0

S CENE) I

(Trich d@é thi Olympic 30/4, 2010)




<
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e gl
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\ Vi \
_ Chon diéu kién: ——- /73 <u= w=0,23vi diéu kién trén khong thoa (F,,, #uQ,).

NE]
a3

- Tu(5)suyra: O, :i—ZP :%P :@.10.10 =43,3N.

3

- ThayQ, =43,3N vao cac phuong trinh (3) va (4), ta dugc: 2,65u’ - 100u+21,65 =0, véi diéu kién

u<l= u=~0722

Vay: Hé s6 ma sat giira vt va san 1a u ~0,22.

31. Mot kién hang hinh hop chit nhat dong chat tha trugt trén
mit phing nghiéng nho hai con lin rat nho A va B. Hinh hop
¢6 chiéu cao h gdp # lan chiéu dai /. Hé s6 ma sat giita cac con
lan A, B v6i miat phang nghiéng 1a k. Mit phang nghiéng hop
v6i phuong ngang mot goc nhon ¢ (hinh v&). Bé kién hang van

. . h . a1 a
trurot ma khong bi 14t thi hé s u 27 phai thda man diéu kién

gi?

Bai giai

uy oy

(Trich d@é thi Olympic 30/4, 2011)

ooy oood

- Céc lyc téc dung 1én kién hang: Trong luc P ; cac phan lyc Q O caclucmasat f , f ..

- Phuong trinh dinh luat II Niu-ton chuyén dong cta kién hang:

P+QA+QB+fmSA+fmSB :0 (1)
- Pé kién hang truot ma khong bi 14t thi ddi v6i tim quay 1a khoi
tém: Mth :Mng (2)

- Chiéu (1) 1én phuong vudng goc voi mit phang nghiéng, ta
duoc:

Pcosa-Q,- 0, =0 (3)

1

. 1 h h
- TU' (2) QA§+-f;r1sA5+f;nsB§ :QBE

T -«



< QJ+kQ,h+kQ,h =0,l

- kh I1- ku
= = = !
Q0. =0, 1 +kh O, [+ku )

1- ku I+ku

|

- Tu (3) va (4), ta dugc: O, ZT‘mgcosa;QB = 5 mg cos d.

- Nhan xét: Oy =0nén dé kién hang khong bi 14t chi can diéu kién ciaQ,1a O, =0.

I1-ku
= =———mgcosa =20= u<—
QA 2 g / k
N A LA T X S |
Vay: bé kién hang van trugt ma khong bi 1at thi hé s ¢ :7 S;.

32. Trén mat ban nam ngang c6 mot khéi ban tru ¢b dinh
ban kinh R. Trong mit phang thang ding vudng goc véi
truc O cua ban tru (hinh v&) c6 mot thanh déng chit AB
chiéu dai bang R tua dau A 1én ban tru, dau B ¢ trén mit

ban. Trong lugng cua thanh 1a P. Bo qua ma sat gitra ban

tru cua thanh. Hé s6 ma sat gilra thanh va mat ban la

u :g. Goc @ (goc hop boi thanh AB va mit ban) phai thoa man diéu kién gi dé thanh & trang thai can

bang?
(Trich d@é thi Olympic 30/4, 2011)
Bai giai
- Thanh AB chiu tac dung cua céac luc: Trong luc 73, phan lyc UQU, cua ban truc ¢ A, phan lyc UQUZ cua mat ban

ool

0 B, luc ma sat F’

ms *

- Piéu kién can bang cua thanh AB:

u oy oy ooy

P+Q,+0,+F, =0 (1

M, =M,, (d6i véi truc quay qua B) (2)
- Chiéu (1) 1én hai truc Ox, Oy ta duoc:

Q] cosa- F;m' :0 (3)

Q,sina+Q,- P=0 4)
. Rcosa )

-Tu (2): P =0, Rsin2a (5)

(AOAB can, nénBAN =2¢ )



J3

- Mitkhac: F, <uQ, :7Q2 (6)

R a P
- Tur (5) ta dwoc: O, = e =

2sin2a _4sina

Thay biéu thirc O, vao (3) va (4) ta duogc:

0, =P- Qsina =" ()

J3 P 3 3P 3P

-Tu do: F S— <— . —
i dtana ~ 3 4 4

ms

4tana

= tana >— >30°

[

- Mt khéc, do ddu A cua thanh ludn tua trén ban tru nén gia tri lon nhét cua gbc & dat dugc khi thanh AB
tring voi phuong tiép tuyén voi ban try tai A.

Suy ra: @,,, =45

Vay: Trang thai can bang cta thanh Gmg véi diéu kién: 30° <a <45°.
33.Thanh AB dé)ng chét tiét dién déu, dai 2m, trong luong cta thanh

50N. Pau A twa vao tudng nhan thiang dung, dau B ndi véi day C
manh BC dé thanh cin bang. Thanh AB cén bang tmg véi goc

a =PBA =30’

a) Tinh d¢ dai doan AC. A
b) Tinh lyc cang day BC va phan lyc cta tuong tdc dung lén thanh

tai A. o
D B

¢) Gia st bay gio gitta tudng va thanh c6 ma sat. Dé thanh AB can
bang nhu trén (e =30°)thi day BC hop v6i phuong ngang BD
mot goc B =60° . Tim diéu kién ciia hé sé ma sat k giita tuong va thanh.
Bai giai
Ta co: AB =2m; P =50N;a =PBA =30°; 3 =€BD. C
a) Do dai doan AC
- Céc lyc tac dung lén thanh AB: trongluc ;9; luc cang day ;‘; phan lyc UQcﬁa

tuong 1€n thanh.

- Thanh cén bang nén: 7’ + 5’ + Z) =0 (1) D

Vi F,, =0nén diém dong quy O cua 3 luc trén phai & trén diy BC. Do do: _



0G _GE

sina =—— =——ma GA =GB
AG GB
= 0G =GE
1 1

va OG ZEAC,'GE :EAD:> AD =AC

Via =30 = AD =§AB =Im= AC =Im

Vay: B¢ dai doan AC = Im.

b) Luc cang day BC va phan luc cta tuong tac dung 1én thanh tai A
- Chiéu (1) 1én hai truc Dx va Dy (hinh v&), ta duoc:

O-Tcospf =0= Q=Tcospf

Tsinfp-P=0=> P=Tsinp

Ta c6: DB =AB.cosa :ABZ_\/§ :¥ =\/§m.

BC? =DB +DC =(\3) +2° =7 = BC =\7m.

, DC 2 r=L 30 30 7 5507 =66.14N
sinfi =—— =——=ma sinf 2 2
BC 7 N
2 2
va O =Tcos B =257|1- [? =253 =43,3N.

Vay: Luc cang day BC va phan luc cta tuong tac dung 1én thanh tai A1la 7= 66,14N va Q = 43,3N.

c¢) Diéu kién cua hé s6 ma sat k gitra tuong va thanh

ooy

- Cac lyc tac dyng 1én thanh AB: trong luc ;3 ; luc cang déy?" ; phan luc UQ; luc ma sat nghi F

ms*® *

- Thanh can bang nén: P+T +(Q + FE. =0 (2)
va My, =M, 3)
- Chiéu (2) 1én hai truc Dx va Dy, ta dugc:
-Tcosp+Q=0= Q =Tcosp (2)

-P+Tsinf+F, =0=>F _=P-Tsinp  (27)

- Pé thanh AB khong truot:
F <kN =kQ 4)

ms

Thay (2)va (2")vao (3), ta duoc:




P- Tsinpf <kT cos p.

=>kZP- Tsinf 5)
Tcosp
_TMQIMPﬂMH:Tﬁﬁf (6)
AH
. _AH
Voéi:siny =——
AB

= AH =AB.sin y =2.5in30° =lm(y =« =30"; 8 =60°).

V3 _\3

cos :A_K = AK =AG.cosa =1— =——m
AG

2 2
- Thay vao (6), ta dugc: T =§.50 =253N.
3
50 - 25\6.7 s 1
55 \/gé 12,53 3

- Tu (5), ta duoc: k =

3 . 1
Vay: Diéu kién ctia hé s6 ma st k giira tudng va thanh 1a & Zﬁ-

34.Mot con lac gém mot thanh nhe chiéu dai [ va mot qua nang & dau. PAu kia cta con
lic gan mot dng 16t hinh tru nhe ¢6 ban kinh r 4p vao truc quay nim ngang. Hé s6 ma
sat gitra 6ng va truc 1a 4 . Hay xac dinh goc 1éch cuc dai cta thanh khoi phuong thing
dung khi can bang. /
Bai giai m
- Céc luc tac dung 1én h¢ “con lac + 6ng 16t”: trong luc jD tac dung vao vat m ; phan luc bcﬁa truc quay; luc

uuy

ma sat voi truc F) .

- Khi con ldc can bang:

+ Dbi véi truc quay qua diém tiép xtic cua dng 16t con lac voi truc:
2M =0 (1)

u [N]N]N]

+§3+Q+F =0 )

ms

- Tu(2):

F sin 8 =Qcosf = tanf -9 :Fi =1 (3)

- Trén hinh v&:7cos f =[sina (4)




1 u

\ Cosﬂ - = !
Ma \/1 +tan’ f3 \/1 +u’ )
Tu (4) va (5): sina =L - o =arcsin ad
- Tu @) va(s5): =—. = - .
[ 1+/,t2 [ \/1+‘u2

Vay: Goc léch cuc dai cia thanh khoi phwong thangding khi can bang 1a a =arcsin

35.M4t rong roc ¢o trong luong Q, ban kinh R, truc rong roc cé ban kinh r.

Truc rong roc dugce dat 1€nhai gid c6 dang mang hinh tru ban kinh Ry c6

duong sinh song song véi truc hinh try nhu hinh bén. Mot s¢i day khong

dan khéi luong khong dang ké vit quardong roc hai dau mang hai trong

luong P, va P (soi day khong truot trén ranh cia rong roc). Hé sb ma sat

gitra truc rong roc va gia do la «.

a) P, phai co gia tri trong khoang nao dé rong roc con cin bang?

b) Kich thudc bé nhat ciia mang tru (cung AB) 13 bao nhiéu dé rong roc

khong bi lan ra khéi mang?

¢) Ap dung: P = 100N, Q= 10N, R= 10cm, r= lcm, Ry = 20cm, 1 =0,2.
Bai giai

a) Gia tri cua Py

- Truong hop B > P

+ Rong roc bi lan sang phai dén vi tri C va cén bang.

Taco: B+P+Q+N+F, =0 (1)
Mth :Mng (2)

+ Chiéu (1) 1én hai truc Ox va Oy. ta dugc:

Ncosa+F, sina- (B+P+Q)=0 (3)
F cosa- Nsina =0 4)
= F =Ntana <uN = tana <u (5)

ms ms

+Tu(2:(R- P)R- F,r=0= F :§(P1-P) (6)

R
+ Tir (5) va (6): N =
rtana

(p-P)

+Thay N va F vao (3), ta dugc:

u

I
[

1+ 1

.

N
=

[



y A

Pl1+ R +
rsima
R
Ry
rsimaoa
+ Tir (6) ta thiy B, tmg véi F,, =uNtana =u
R 1+’
Pl1+=N""2 140
r u
va P =
| R+
r u

- Truong hop A <P

Tuwong tu nhu trén nhung thay P, boi P va P boi Py, ta duge: B, khi tana =u.

2
P R1+u +0
N P r U
a .=
Imin >
B.\/l+‘u +1
r u
Tfl’ dé })lmin <])1 <])lmax
+ 2 + 2
p| RN plis BN
r u 7 u
= <E<
2 2
E‘\/1+,u 1 5_\/1'*‘“ o1
r u r u

Vay: Dé rong roc cin bang thi Piphai nam trong khoang: B < B < B .

b) Kich thudc bé nhat ciia méang tru dé rong roc khong bi lin ra khoi mang

Ta c6:4B =2R,.tana =2R,u.

Vay: Kich thu6c bé nhét ciia mang tru 1a4B =2R,u.

¢) Ap dung

Véi P = 100N, O = ION, R = 10cm, r = Icm, Ry = 20cm, u =0,2 | ta duoc:

I+ 10 N1+ 0,2’
102

Pmax -
1 R JI+u’ _ ]
r

u

I}

100. +10

=104N




10 140,

100.| —. +10
1 0,2
= =96 N
1Imin >
E\/JJ.FI
r u

UB,in =2.20.0,2 =40cm.

Vay: Vi cac gia tri da cho trén thi P, =96 N, P, =104N va 4B, .. =40cm.

36. Mot thanh ran dong chat, tiét dién déu BC tya vao tuong thang ding tai B A
nhé day AC c6 chiéu dai L hop véi tuong mot goc nhu hinh v&. Biét thanh BC ¢
d6 dai d. Xéc dinh hé s ma sat gifta thanh va tuong dé thanh cén bang.
Bai giai
PatAB =h va 4BC = B

oy

- Cac lyc tac dung vao thanh BC: trong luc 73 ; luc céng;‘ ; phan lyc UQ; luc masatF, .

- Didu kién can bang ctia thanh: P+T+Q +F, =0 (1)

va: My, =M, 5 (tryc quay qua B) 2)

- Chiéu (1) 1€n cac truc toa do cua hé toa do Bxy (hinh v¢), ta duoc:

O-Tsina =0 (3)
F,.-P+Tcosa =0 4)
-Tu (2): Pi. sin f =Th.sina= T ng.M (5)
2 2h.sina
- Ap dung dinh 1i ham s6 sin trong tam giac ABC, ta dugc: A
d L _ h
sinaa sinf  sin(a+f)
d.sin(a+ )
p=m (6) h
sina
- Tu (5), (6) va (3) ta dugc:
_ mg.sinfS  _mg.sinasinf Fms
2sin(a+ ) 2sin(a+B) )
Ti (4): F =me| 1- cosasin B g B i)
- u( ) ms g 231n(0[+/)') ( )

- Pé thanh can bang thi luc ma sat phai 12 ma sat nghi nén: F,,, <kN =kQ , véi k 14 hé s6 ma sat.



cos o sin mg.sin o sin
= mg| - — L\ < £ & 9)
2sin(a+ B) 2sin(a+ B)
:>k22sznac?sﬁ+sznﬁcosa: 2 N 1 (10)
sinacos B tan 3 tana
N Y ST .. L.sina
- Tur dinh 1y ham s6 sin & trén, ta co: sin ff = y
[0 g2 2
= cosff = d” - L sin”«a (11)
d
272 a2
“Tir (10): kZZ d” - L sin°a N 1 (12)

L.sina tano

Nd? - I sin’ a Ji
+

Viay: Dé thanh can bang thi hé s6 ma sat giita thanh va tuong phai 1a k >

L.sina tano

37.Mot thanh dong chat, trong luong Q =2\/3N co thé quay
quanh chdt & dau O (hinh v&). Pau A cua thanh duoc ndi béng
day khong dan, vat qua rong roc S, véi mot vat cé trong lugng P
= IN. S & cung d6 cao véi O va OS = OA. Khéi luong cua rong
roc va day nho khong dang ké.

a) Tinh gocg =804 ing v6i can bang cua hé thong va tim

phan Iyc ciia chdt O.

b) Can bang nay la bén hay khong bén?
Bai giai
a) Tinh goc ¢ =804 tmg voi can bang cua hé thong va
tim phan Iyc cta chét O
- Céc luc tac dung 1én thanh OA: trong luc UQ; luc cang
;“ (T=P); phan lyc ;{ (cta chét O).
- Thanh OA cin bang nén: UQ + 5" + ;2 =0 (1)

Va: Mpo =My, ()

- Chiéu (1) 1én hai tryc Ox va Oy cia hé toa do Oxy, ta

duoc:

R =-Pcos f} =- Psin% 3) P

R, =Q- Psin 8 =0- Pcos% (4)



- Tu (2): Plcos ZQicosa (5)
2 2
(f=90" - %; 11a chiéu dai ciia thanh OA)

Bétcos% =x ta duoc Px :%(sz - 1).
Thay P =INva Q =2+/3N vao ta duoc:

4x/§x2- 2x- 2\/§ =0= x Zg

43
-Vio<a< % = X :73 :COS% = a =60" : ASOA 1a tam giac déu.
. a . o
T do: R, =- Pszn; =-1.5in30° =-0,5N;

_33

R, =0- PcosE—Z\/— 1.cos 30° =—— >

3\/_

= R=\R’+R’ :\/( 0,5) + =J7N.

Vay: Goc a =60° va phan luc cta chét O 1én thanh 1a R =7 N.

b) Loai can bang? Thanh OA dang can bang véi goc a =60° :
- Khi 1am cho thanh OA quay theo chiéu nguogc chiéu kim déng hd quanh truc O mét goc nho (tic diém A

a .
dich 1én trén) thi goc @ giam khi d6 cos & sg taingnhanh hon cos— lam choM 0 > M ), . Két qua nay lam cho

thanh OA quay tro vé vi tri cin bang.
- Nguoc lai, khi 1am cho thanh OA quay theo cting chiéu kim ddng hd quanhtruc O mét goc nho (tirc diém A

. a .
dich xuong dudi) thi goc @ ting khi d6cos @ ségiam nhanh hon cos;lém choM,o <M, . Két qua nay

lam thanh OA quay troveé vi tri cn bang.

Vay: Can bang ctia thanh OA 1a can bang bén. A
38.Mot doan day thép dong chat, tiét dién déu dugc udn thanh nia
vong tron ban kinh R. Pau trén duoc gin chit voi mot vong nho
khéi luong khong dang ké rdi treo vao dinh A dong nim ngang trén

tuong nhin, thing dimg. Vong duoc d& boi dinh B dong trén tuong,

hai dinh ciing nam trén duong thang dting va cach nhau mot khoang

bang R. Nua vong ddy nam can bang trong mit phang thang ding.



Cho biét khéi tAm G cua ntra vong ddy nam cach tim O cta né mot khoang OG ==— . B qua ma sat. Tim
b4

luc do nira vong day thép tac dung lén dinh A.
Bai giai
Goi P 1a trong luong nira vong day thép. Cac luc tic dung 1én nira vong day thép: trong luc jD ; cac phan luc

uu uu

cuadinh AvaB:Q,,0;.

- Ntra vong day thép nam can bang nén:

P+Q,+0, =0 (1)
MY =M, )

- Chiéu (1) 1én hai truc Ox va Oy, ta dugc:

QA,\» :QB sin 60° :QB g (1 ,)

QAy =P- QB cos60° =P- % (1,,)

-Tu (2): Q,sin60° =P(R- OGcot 60° )sin 60°

2R 1

_pl1- 2
P S N

0. =PV L]
. . ) 2 NE)
- Thay (3) vao (1) va (2) ta duoc: P 5 4)
=L
Qu N ]

- Phén lyc do dinh A tac dung 1én nita vong day thép: O, =,/0; + ij .

-0 \/Pf[ N TN 3534

3
- Luc do ntra vong day thép tac dung 1én dinh A: N, =0, =P 1-

Vay: Luc do nira vong day thép tac dung 1én dinh A: N, =P /

39.Trén mat phang ndm ngang dat mot thanh AB ddng chat. Ngudi ta nang thanh mot cach tir tir bang cach

tac dung mot lyc F khong d6i vao dau B va ludn vudng goéc v6i thanh. Xac dinh hé sé ma sat giira thanh va
mit ngang dé nang thanh dén vi tri thang dimg ma dau dudi ciia n6 khong bi truot?

Bai giai



Goi [ va m la chiéu dai va khéi lugng ciia thanh. Do nang thanh tir tir nén c6 thé coi rang thanh ludn cin bang
O moi vi tri.
- Tai vi tri thanh hgp vé1 phuong ngang mdt goc &, céc luc tdc dung Ién thanh: trong luc jD ; phan lucQ, ;

[N]NIN)

lyc masatF, ; luc nang .

ms %

¥
- Thanh ludn can bang nén:
P+Q, +F, +F =0 ()
Va M@ 4 :M[E“/A (2)

- Chiéu (1) 1én hai tryc Ox va Oy, ta duoc:
Fsina =F 1)

ms

Q,=P- Fcosa ()

P

- Tu(2): P%.cosa =Fle F zgcosa ) ms

N (4 , P . P .
Te(1),0)va 2)ta duge: F, zz.smacosa;QA :5(1+sm2a)

ms

, P . P .
- D¢ thanh khong truot thi: F,, <uN, =uQ, Esmacosa 5#5(1 +sin” a)

sina cos o tan & 1 1
= = =

> - - >
l+sina  1+2tan’ 1 +2tana 22
tan o

. . , ) 1
Vay: D€ nang thanh dén vi tri thang ding ma dau dudi khong bi truot thi: ¢ Zm~

40. Mot vat khdi lwong m = 10kg hinh ling try dimg c6 tiét dién C
thang 1a tam giac déu ABC canh a = 60cm, duoc ké trén mot gia d& a

¢ dinh D sao cho mat BC thang dung, mit AB tiép xtc véi gia do

tai E ma EB = 35cm. B I e H
Coi hé sb ma st tai gia d& va san la nhu nhau. Tim h¢ s6 ma sat sy
gilra vat va san. Xéac dinh phan lyc cua gid dd va cua san tic dung D 4 a
1én vAt. Léy g= 10m/s2. E e e o o o e o
o e E B
Bai giai
- Cac luc tac dung vao vat: trong luc p; cac phan lucQ,,0, ; C cac

uuuy ooy

luc masatF  ,F

ms12>* ms2*

- Diéu kién can bang cua vat:




uu uu uuu [MINIE]H]

P+Ql +Q2 +Fmv1 +F;m2 =0 (1)
va My, =M7 ), (2)

- Chiéu (1) 1én hai tryc Ox va Oy, ta duoc:
0,sin30° - F,

ms2

cos30°- F,, =0 1)

-P+Q, +0,c0830° +F,

ms?2

sin30° =0 a”)

\/ EB 2EB ,
- 2
pL e Gy

a3 2EB
_QZ \/_

¢ 101020 433N,
AEB 4.0.35

- T (2): P.GH =0Q,.BN < P.

- Tu(2), ta duoce: mg.

= 0, =mg.

- 11,07, ta duoc:

1 NG

543,35 2033 1433 =0

2
V3 1

-10.10+Q, +7.43,3 +E'u'43’3 =0

& 21,654 - 100 +21,65 =0 = u =0,22.
- Thay u =0,22 vao phuong trinh trén tinh dugc: O, =57,75N.

Vay: Hé s6 ma sat gitra vat va san 1a « =0,22 ; phan lyc cta san va gia d& tac dung 1én vat 1a O, =57,75N va

0, =43,3N.



