Chuyén dé 12:
CAN BANG TONG QUAT CUA VAT RAN
A. Tém tit kién thirc
I. Ngiu lye
- Pinh nghia: Ngau luc 13 mot hé gdm hai luc song song, nguoc chidu va cing do 1n.
- Tinh chat:
+ Ngau luc khong c6 hop luc

+ Momen cta ngau luc ddi v6i mot truc quay bat ki vudng goc vdi mat phang ngiu luc

déu bang: M =Fd (d 14 tay don cua ngau luc).

- Tac dung: Dudi tac dung cua ng'?lu luc vat chuyén dong quay theo mot chiéu nhat dinh:
+ Vat khong c6 truc quay: Ngau luc 1am vat quay quanh khéi tam cua vt

+ Vat ¢6 truc quay khong qua khéi tAm: Ngau luc lam vét quay quanh truc quay do.

I1. Piéu kién cin bing tdng quat ciia vat rin

Diéu kién can bang tong quat cta vat ran la:

+ Tong céc lyc tic dung 1én vit bang 0: Z F =0

+ Téng momen luc lam vat quay theo chiéu kim dong hd bang tong cac momen lyc 1am vat quay ngugc
chiu kim ddng hd: ), M, =3 M,

B. Nhirng chu y khi gidi bai tap

* V& kién thirc va ki ning

- Khi van dung diéu kién can bang tong quat dé giai cac bai todn vé cin bang ctia vat rin can:

+ Xac dinh day du cé luc tac dung vao vat

+ Ap dung diéu kién can bang tong quat ctia vat rin:

e YF=0=DF =0)F =0
* Z M, :Z M,,
(Chu ¥ lwa chon hé truc toa dd va tryc quay thich hop dé viéc van dung cac hé thtc trén duoc don
gian)

- P6i v6i cac bai toan vé chuyén dong ciia vat rin can chu ¥: chuyén dong bat ki ciia vat ran 1a tong hop cua
chuyén dong tinh tién va chuyén dong quay:

+ Khi vat chuyén dong tinh tién: déi v6i khdi tam thi Y, M, =) M,

+ Banh xe, vanh tron lin trén mit duong: diém tiép xtc ctia banh xe v6i mit dudng 1a truc quay tirc thoi nén
momen cta trong luc, phan luc ctia mat dudng ddi véi truc quay d6 bang 0.

+ Vat chuyén dong trén duong vong: hop luc tac dung 1én vat phai co gia di qua khdi tam.



* V& phwong phap giai

Véi dang bai tap vé cin bang tong quat ciia vat ran. Phuong phap giai la:
- X4c dinh vat can xét su can béng

- Xéc dinh céc lyc tac dung vao vat (diém dat, hudng) trén hinh vé.

- St dung céc dicu ki¢n can bang:

u W u
[ZF:O {Fl +F,+..+F =0

=
DM, =X M, M +M,+ =M +M;+..

- Tir diéu kién can béng, xac dinh cac dai lugng theo yéu cAu ctia dé bai.
Chu y:
- Xéc dinh ding tay don luc
- Sir dung tinh chat tam giac dong dang
C. Cac bai tap van dung
11.1. Khéi hinh hop day vuong, khdi lugng m =20kg, canh @ =0,5 m, chiéu cao b =1
m dit trén san nam ngang. Tac dung 1én hop luc ?7 nam ngang dit & giira hop. Hé sb
ma sat gitra khdi va san 1a © =0,4 . Tim F dé khbi hop bat dau mét can bang (trugt hoic
lat)
Bai giai
* Khi vat bat dau truot:

uuuy

- Cac lyc tac dung 1én hop: trong luc jD , phan luc uQ, luc ma sat F, , luc kéo

u

F

- Khi vat bét dau truot (F,, =uN =uQ)va:

Vs

u [N]N] N} u

P+Q+F. +F =0 (1)
+ Chiéu (1) 1én truc Ox ta dugc: O =P =mg =20.10 =200N

+ Chiéu (1) 1én truc Oy ta duoc: F =F, =uQ =0,4.200 =80 N
* Khi vat bét dau lat:

- Cac lyc tac dung 1é€n hop: trong luc jD , phan luc uQ , luc kéo ?7
- Khi vat bat dau 1at (quay quanh A) thi: MT =M,

b 0,5

> F2=p%= p2=200.22 =100N
27 b 1

Vay: Vit bit ddu mit can bang khi F =80N




12.2. Thanh 4B chiéu dai / =10m, khdi lugng m =200 kg dat trén hai gia d&
C,D;AC =2m, BD =3m. Hai vat nang m, =800kg, m, =300kg treo tai
E,A; AE =3m

Ap dung diéu kién can bang cta vat ran, tinh cac lyc dan hoéi cua gia do.

Bai giai
Uy gy

- Céc lyuc tac dung Ién gia do: trong luc ?3 : cac lue cang day 7,7, (T, =B,T, =P, ): cac phan lyc Q,,0,

- Thanh 4B nam c4n bang nén:

+ Hop luc bing 0: P+7, +T,+0, +0, =0 (1)
= P+T-T,- 0- 0, =0
= 0, =P+R-B-0 (17)
+ Pdi v6i truc quay ¢ D:
M + M =M o

= 0,.CD + P,.AD =P.GD + F.ED

_(m.GD+m,.ED- m,.AD)g
- CD

= 0

véi CD =I- (4C+DB)=10- (2+3) =5mGD =GB- DB =5- 3 =2m
ED =2+2 =4mAD =[- DB =10- 3 =7m

(200.2 +800.4 - 300.7).10
= Ql =
5
- Thay vao (1°) suy ra: Q, =200.10 +800.10- 300.10- 3000 =4000N

=3000N

Vay: Cac lyc dan hoi cia gia do tac dung 1én thanh 4B 1a O, =3000 N va O, =4000N
12.3. Pia tron dong chét, trong luong 40N dit thiang dung trén mat phing nghiéng goc A B
a =30° . Pia can bang nho day nbi AB.

Biét gitra dia va mat nghiéng c6 ma sat. Tim luc cang cua day.

Bai giai
uuuy

- Cac luc tac dung 1én dia: trong luc P , phan lyc UQ, lyc ma sat F,_, luc cang day A T B
T

- Vi dia can bang nén ap dung quy tic momen lyc véi truc quay qua O ta dugc:

My =i (o =hrgt ) =0



= T.(R+Rcosa)=P.Rsina

1
Lp= S p_ s3I0 2 40 ~10,7N
l+cosa 1+cos30 \/5

1+
2

Vay: luc cing cua day la 7 ~10,7N
12.4. Thanh AB chiéu dai / =2m, khéi lugng m =3 kg
a)Thanh dugc treo can bé“mg trén hai day tai / va B nhu hinh; 4/ =25cm
Dua trén diéu kién can b?mg ctia vat ran, tinh cac luc tac dung 1én thanh.
b)Thanh dugc treo bﬁng mot day & dau B, & ddu A tua trén canh ban. Tinh cac luc tac dung Ién thanh khi
thanh cén bang, biét & =30°

Lz 7. Z

Bai giai
a) Khi thanh dugc treo can bang trén hai ddy tai / va B

- Cac lyc tac dung 1én thanh: trong luc p, cac luc cang day 7,7,
VAT AT IS I ST IS I II I I A AT,

- Thanh ndm cin bang nén:
A
+ Hop luc bang 0: P+T, +T, =0 (1) A T \ i,
= T, +T, =P =mg =3.10 =30N (1°) I B

+ Pdi véi truc quay qua G: M”Til :M”rﬁz (2)

= 1,.GI =T,.GB  v4i GB =Im

GI =GA- Al =1- 0,25 =0,75m

= 0,75T; =T, 2))

Giai hé (1) va (2) ta dugc: T, ~17,14N;7, ~12,86N

Vay: Cac lyc tic dung 1én thanh 1a P =30N;7; ~17,14N;T, ~12,86N

b) Thanh dugc treo béng mot day ¢ dau B, dau 4 tua trén canh ban

- Cac lyc tac dung 1én thanh: trong luc ?3 , luc cang day %‘ , phan luc 22, luc ma sat j‘;,;
- Thanh nam cin bang nén:

u u uuu

+Hop luc bang 0: P+T+Q+F, =0 (3)



= F,=Psina- Tsina (3 y
Va Q =Pcosa-Tcosa (3)
+ Pbi voi truc quay qua 4: ML =M, 4) F

= TAB =PAG=>T zg :% =15N

Thay vao (3’) va (3°’) ta duoc:

F,. =30.sin30° - 15.5in30° =7,5N va O =30.c0s30" - 15.cos30° ~I3N

Vay: Cacc lyc tac dung 1én thanh khi thanh can bang 1a P =30N,7 =15N,F, =7,5N va O ~I3N
12.5. Thanh 4B c6 dau A tua trén san, dau B dugc treo boi diy BC. Biét BC =AB =a .

Xéc dinh gia tri hé s6 ma sat gitra AB va san dé AB can bang. C o0
| B
A
Bai giai ’
- Céc luc tac dung lén thanh: trong luc jD , luc cang day ;“ , phan luc Q, C '

[N]N]N] y .
luc masat F .

- Thanh nam cén bang nén: O X A
+ Hop luuc bang 0:
;’+HT+HQ+;;,:S =0 (1)
= F =T.sin60° =T.§ (1)
0 T
va Q =P-Tcos60 zmg-z (1°%)
+ d6i v6i truc quay qua 4: MJ =M, (2)
. e . e P mg
= T.ABsin60 =P.AGsin60 = T 25 27
Thay vao (1°) va (1”°) ta duoc: F :%.ﬁ :mg.\@ ;0 =mg - mg _3mg
202 4 4 4
A 13 R 3mg
- Thanh chua trugt (can bang) nén £, < uQ =,M.T

4Lg‘6
4F 7 4

ms

3

= u> =2 ~0,58
3

3.mg B 3mg
Vay: Dé thanh AB cén bang thi « >0,58



12.6. Nguoi trong lugng £, =500 N dung trén ghé treo trong luong P =300 N nhu hinh v&.
Chiéu dai 4B =1,5m . Hoi nguoi can kéo ddy mot luc bao nhiéu va dimg & vi tri ndo dé hé
can bang? Bo qua trong luong rong roc

Bai giai

- BG6i voi hé “nguoi va ghe”

uu

+ Céc lyc tac dung lIén hé g@)m: trong luc P(pP =B +P ), cac luc cang day T,T,
+ Hé cin bang: ?3+HT+;“J'+;“H” =0 (D
=>T+T'+T" =P

, A
i F =T =T =—
véi 3
+ +
= 4F =P = F=£=Pl  _500+300 =200N
4 4 4
- Péi véi ghé:
+ Céc lyc tac dung 1én ghé: trong luc P, , ap luc N, , ca luc cing day ;", ;"u ’

+ Vi truc quay qua 4 , ta co: MT. :M@z "'MEE (MET =0)

T’ - 5 AB
AB 2

= T”.AB :P27+N1AC:> AC =

(2) B vpP

1

u uu (NN}

- Doi v6i nguoi: ngudi can bang trén gheé nén: P, +Q, +7T =0

= 0, =N, =R-T'=R-F 3)
- Thay (3) vao (2) ta dugc:
[T"—ZZ]AB F—%]AB [200—32ﬂ].1,5
AC = = = = AC =0,25m
P-F P-F 500- 200

Vay: Dé hé can béng thi nguoi can kéo day mot lyc 1a F =200 N va dung ¢ vi tri C cach dau A mot doan

AC =0,25m

12.7. Thang c6 khdi lugng m =20 kg duge dwa vao tuong tron nhin dudi goc
nghiéng &

Hé s6 ma sét gitra thang va san 1a « =0,6

a) Thang dimg yén can bang, tim cac luc tic dung 1én thang néu a =45°

b) Tim céc gid tri cua @ dé thang dting yén khong truot trén san




¢) Mot ngudi khdi lwong m” =40kg tréo 1én thang khi a =45° . Hoi ngudi nay 1én dén vi tri O’ nao trén

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

Bai giai
a) Céc lyuc tac dung 1én thang khi o =45°
- Céc luc tac dung Ién thang: trong luc ;3 , lucmasat F, , cac phan luc Q,,0, B
- Thang cén bang nén:
+ Hop lyc bang 0: P+F,, +0, +0, =0 (1)
= O, =P =mg =20.10 =200N (1)
Vé- F:ns :QZ (1”)
+ ddi véi truc quay qua 4: M}, =MJ (M”Qﬁl =M ) (2
= P.A—chosa =Q,.ABsina
-0 = P _ 200 c _200 —100N
2tana 2tan45 2.1
= F;nx =Q2 :100N
Vay: Céc luc tic dung 1én thang khi @ =45° 1a P =0, =200N;F,, =0, =100N
b) Gia tri ciia @ dé thang khong truot:
Khi thang chua trugt thi:
B
Ens < Aqu = < ‘UP
2tana
= tana >L = ! :L ~0,833
2u  2.0,6 1,2
= a>40°

Vay: Dé thang khong truot thi a > 40°
¢) Vi tri O’ trén thang dé thang bi truot

u Uy ooy Uy uu

- Céc lyc tac dung 1én thang: trong lyc P, P’, lyc ma sat F, , cac phan luc Q,,0,

ms 2

- Thang cén bang nén:

+hop lyc bing 0: P+ P +F,, +0, +0, =0 3)
= 0, =P+P =(m+m")g =(20+40).10 =600N (3”)
va F,, =0, =uQ, =0,6.600 =360N (3”)

+Dbi v6i truc quay qua 4: M7 + M1, =M7 (1\4”51 =Mym :O) 4)



= P.A—chos a+P A0 cosa =Q,.ABsina

O,sina - P oosa|.4B | 360sin45° - 200.c0845° 2
2 _ 2
= AO —_ . - o
P'cosa 400.cos45
2 2 2
360.\/7- 00 £ 2
, 2 2
= A0 = =1,3m

400.—

Vay: Thang s& bj truot khi nguoi leo dén vi tri O’ véi 40" =1,3m
12.8. Thang trong luvong P =100N dya vao tuong tron san nham. Can nghiéng thang goc @ d6i voi san bao
nhiéu dé nguoi c6 trong lugng £, =400 N co thé tréo 1én tan dinh thang?
Biét hé s6 ma st giita thang véi san 13 u =0,3V3

Bai giai

[N]N]N} Uy uuy

- Céac lyc tac dung 1én thang: trong lyc P, B, lyc ma sat F,_, cac phan luc Q,,0,

- Thang chua trugt khi (F,, <uN)

+ Hop luc bang 0: ;’+;31+UFU,;+51+52 =0 (1)

= O, =P+ P, =100+400 =500N (1°)

Va F_ =0, <u0, =0,3+/3.500 =150/3N (1)

+ Dbi voi truc quay quanh A4: Ens
s, + M3 =M3 (M3 =Msm =0) @)

= P.Az—Bcosa+Pl.ABcosa =Q,.ABsina (2)

= 450cosa <1503 sina
= tana >3 = a =60°
Vay: dé ngudi tréo 1én dugc dén dinh thang thi a >60°
12.9. Thang dya vao tudng, hop voi san goc @ . Biét hé s6 ma st giita thang v6i twong 1a 1, =0,5, v4i san
1a 1, =0,4 . Khdi tim thang & giita thang. Tim gia tri nho nhat cia @ ma thang khong truot.
Bai giai

uuy duy Uy uu

u
- Céac lyc tac dung 1én thang: trong luyc p, cac lyc masat F, , f, , cac phan luc Q,,0,

- Thang chua trugt khi (F,, <uN)



+ Hop luc bang 0:

P+[, +F,+0+0, =0 (1
= f;,,s =P- 0, =u,0, (r’)
Vé' Fms :Ql SAMZQZ (1’,)

+ Pdi véi truc quay qua B:

e+ Mzt =mg (M2 =M =0) 2)

ms

AB
= P.Tcosa+F ABsina =Q,.ABcosa (2°)

T

= P =20,- 2F, .tana =20, - 20,.tanx
Vi Fms :Ql SXMZQZ;fmS :P- QZ SAl’llQl

= 20, - 20.tanax - O, <0,

= Q,- 20, .tana <u, 0,

= 0, S(ﬂl +2tan cz)Q1 s(‘u1 +2‘[an05),u2Q2

ns

= 1<(y +2tanax)u, > tang >—- L = - 2= =]

= a>45" = a =45

Vay gié tri nho nhat ciia ma thang khong trugt 1a @, =45

12.10. Thang chiéu dai 4B =/ nghiéng gbc @ so vdi san tai 4 va tya vao tuong tai B. Khéi tim ciia C ctia
[
thang cach 4 mgt doan 5

a) Chtrng minh ring thang khong thé can bang néu khong c6 ma sat.
b) Goi # 1a hé s6 ma sat giira thang vdi san va tuong, o =60° . Tinh # nho nhét dé thang c4n bang

¢) Khi # nho nhat, thang c¢é truot khong néu mot ngudi co trong lugng bang trong luong thang dung tai D
) . .21
cach 4 mdt khoang 3 ?

Bai giai

a) Chtng minh riang thang khong thé can bang néu khong c6 ma sat

- Néu khong c6 ma sat, cac luc tac dung 1én thang gdbm: trong luc ;3 , cac phan lyc Q,,Q, . Néu thang can
bang thi: P+Q, +Q, =0 (1)
- Chiéu (1) 1én phuong ngang ta duoc: Q> =0 (v6 1i)!

Vay: Thang khong thé cin bang néu khong c6 ma sat.



b)Gid tri nho nhat cia # dé thang can bang
Uy gy Uy gy

- Céc lyc tac dung Ién thang: trong luc P ,caclygcmasat F, ., f , cacphanluc Q,,0,

- Thang chua trugt khi (F,, <uN)

+H0plquéng0 P+fms+Fms+Q1+Q2 :0 (1)

= fms =P- QZ Slqu (1’)

Vé F;ns :Q1 SﬂuQZ (1,,)

+ Pbi voi truc quay qua B

M+ My =M (Mg =M =0) @)
21 . ,

= P.?cosa +F Isina =Q,lcosa (2"

= P :%(Q2 - F, .tan) :%(Q2 - Q,.tanar)
- Vi F;ns :Ql SAMQZ;]I;ns :P_ Q2 SlMQl

3
- Thay vao (1°) ta dugc: E(Q2 - Q,.tan a)- 0, <uQ,

1 3
= EQz B EQrtana <uQ,

= 0, s(2u+3tana)Q1 <Qu+3tan 0{).‘uQ2
= 2u* +3tana.u- 1 =0
= 21> +3Bu-1>0 (3)

V35-343 J35-33

- Giai (3) ta duoc: y > 1 7. = ~0,18

Vay: gia tri nho nhét ciia # dé thang can bang 1a ,,;, ~0,18
¢) Thang c6 trugt khong néu mot ngudi co trong luong bang trong lugng thang ding tai D
- Goi P’ lahop lyc cia P va P, vi P=F, va P,P cach hai dAu thang nhiing

khoang bang nhau nén suy ra khoi tdim E cua h¢ nguodi va thang nam ¢ gitra thang.
uuy uug

- Cac luc tac dung lén thang la: trong luc %', cac lyc ma sat F ., f. , cac phan lyc

Uy uy

0,0,
- Thang bt dau truot khi:

[N]N]E} oy uu o

+ Hop hIC béng 0: P+-fms +F;ns‘ +Q1 +Q2 :0




= f;ns :P- QZ :AUQI (3,)
Vé F;ns :Ql :AUQZ
+ Pbi voi truc quay B:

Mg+ Mz =M3 (Mg =Mw =0) )
1 .
= P.Ecos a+F Isina =Q,.lcosa

= P=2(Q,- F, .tana) =2(Q, - Q,.tanx)

- Thay (3°) va (3”") vao ta dugc: 2(0, - O,.tana)- 0, =uQ,
= Q, - 20,.tana =uQ,

= 0, :(‘u+2tan0:)Q1 =(u +2tan a).‘qu

= u’+2tancx-1=0

= > +23u-1=0 (5)

Gidi (5) ta duoc: « =2- /3 ~0,27 > i (phi hop)

. . 21
Vay: Néu mdt ngudi cé trong lugng bang trong luong thang ding tai D cach 4 3 thi thang s€ bi truot

12.11. Thanh d6ng chat nam trong mot chom cau nham, hé s6 ma sat &, o dai thanh @
bang ban kinh chom cau. Hoi thanh c6 thé tao véi dudng nim ngang goc 16n nhat bao o
nhiéu ma va can bang? Biét thanh nam trong mit phang thang dimg qua tim chom cau.

Bai giai
Uy oy vy uuuy

- Céc lyc tac dung 1én thanh: trong luc P, cic phan luc Q,,0,,caclucmasat F, ,F,,

- Thanh can bang khi: P+Q] +0,+F +F , =0 (1)

msl

udu uuuu

:>P+R +R —O(R Ql+ ,,M,R Q2+ ,,”2)

- V& hai mat nén ma sat MAN va MBN tai hai ddu 4 va B cua thanh véi nira

goc ¢ dinh ¢ sao cho tan@ =u  Luc do:

+ Hop luc tac dung 1én thanh nam trong mat nén ma sat thi thanh can bang.

+ Hop luc phai cé gia dong quy thi thanh méi can bang.

+ Goc @ 16n nhat khi ba lyc P, R, R, co gia dong quy tai giao diém M cua

hai mat non ma sat.

- Ap dung dinh li ham sin cho:



+ Tam gidic MAG ta c6: Smﬂng _sin ng (04 =OB =AB =R,AOAB déu)

sin (60° - gp)_sin[90"_(05+Rk/1(?)} _Cos(a+60°- )
> — = 1B =% @)

2 2

sin WBG _sin Bmac

+ Tam gidc MBG ta co:
BG

sin (60° +¢) sin[180° - (60° +a +1@IGB)}

MG 4B
2
_sin [180° - (60° + ¢+ 90° - &)
i} B
2

. sin(60° +¢) _sin [90o - (60° + ¢ - 0!)] _cos(a- 60°- @)

MG B AB - R 3)

2 2

sin(60° - ¢) _ cos (e +60° - @)
sin(60° +¢)  cos(a- 60° - @)

Chia (2) cho (3) ta duoc:

= 5in(60° - @).cos (- 60° - @) =sin (60° + ¢).cos (o +60° - ¢)

1 tana - tang 1
= tan(a- @) =—tang & ——————* =_tang
3 I+tana.tang 3

= 3tana - 3tan@ =tan@ +tana.tan’ @

dtangp 4k
3-tan’@  3-k°

= tana (3- tan’ @) =4 tang = tana =

4k ]
3- k?

Vay: Thanh c6 thé tao véi dudng nim ngang goc 16n nhét 1a « =arctan

= o =arctan

4k 2 s
3.0 de thanh can bang

12.12. Hai try nhin dong chat m, =10kg, m, =30kg, tam O,,0, dit tiép xitic
nhau gifta hai mit nghiéng tron vudng goc, a =60°

Tim goc tao boi O,,0, va phuong ngang, 4p luc cua cac khdi tru 1én mit phing

va luc tuong tac gitra hai tru.

Bai giai



- Céc lyc tac dung lén tru thuo nhét la: trong luc B, phan lyc Q,, luc tuong tac F| ; cac luc tac dung 1én try
thr hai 1a: trong luc P, , phan lyc O, , luc tuong tac F,

- biéu kién can bang cua moi try la:

B+Q+ 1 =0 (1)
B+Q,+F =0 2)

- Chiéu (1) va (2) 1én hai truc Ox va Oy ta dugc:

0,8in60° - F, cos # =0 (1°)
- Q,sin30° + F, cos 5 =0 2%)
0,c0s60° + F sin - P, =0 (1)
0, co0s30° - F,sinff- P, =0 2’

- T (17) va (2°) suy ra: Q,sin60° =Q,sin30° (vi £ =F,)

sin60°
"sin30°

= 0, = 0, =30, 3)

1= &

Tur (1°°) va (2°°) suy ra: Q,cos60° - B, =- 0, cos30° + P,

= (V3 cos30° +cos 60")Q1 =P, +P

. P+P _10.10+3010 _
| V3eos30+eos60" 231
2 2
Va 0, =30, =+/3.200 =346N
10.10- 200,
P - Q, cos60° )
- T (1) va (2) suy ra; tanff =——————= =0= £ =0
( ) ( ) y Q1s1n60 200\/25

V3
- T (1°) suy ra: F ZQIwZNO-L =173N
cos f5

Vay: Goc hop boi 0,0, va phuong ngang 1a B =0 ap luc cac khéi tru 1én cdc mit phang 1a N, =0, =200
N, N, =0, =346 N; luc twong tac giita hai tru 1a F; =F, =173N
12.13. Khéi l1ap phuong tya trén mdt canh trén nén nha, mot canh trén tuong nhan.

Tim @ d¢ khoi can bang, biét h¢ so ma sat gitra khoi va san la 4




Bai giai
Uy gy uuu

- Céc lyc tac dung Ién vat la: trong luc P cac phan lyc Q,,0, , luc ma sat F

- Bé khéi gd can bang thi:

+ Hop luc bang 0:

P+0,+0, +F,, =0 (1)
= 0Q,-F,=0=F, =0, (1°)
Va-P+Q =0=Q =P (1)
= F,, =0, <uN =uQ, =uP 2)

+ Pbi voi truc quay qua A thi:
M3 =M}, = 0,08 2P.AH y4i OB =asina

_aV2 V2

2

AH =AGcos

T
Q’+Z (COSQ"SII’I(Z)_E(COSQ'SIHQ’)

. a . . P .
= Q,.asma >P.~(cosa- sina) = O,.smma >—(coscx- sinex)
2 2

. P .
= uP.sinax >~ (cosa - sina)= tana >
2 2u+1

. /2 . e 1A X
-Khi a > 7 vat s¢€ bi 1at ngay do trong luc roi ngoai chan de.

, , ~ . J
Vay: Pé khoi g6 can bang thi o, <a <—, v4i tang, =
ay g g 0 1 0 2+l

12.14. Ba hinh tru giéng nhau dit nhu hinh v&. Hé s6 ma sat gilta cac tru la 4,
giita tru voi mat phang 1a «.

Tim diéu kién cua u«, ¢ deé hé can bang.

Bai giai
uuu

- Céc lyc tac dung 1én tru 1: trong luc B, phan lyc O, , luc ma sat F, , va ap luc
Nl

- biéu ki¢n can bang cua tru 1 la:
u uy uuuy (W]N)

B+Q +F,  +N, =0

ms1

U L uu Ul uu uuu

= ])l +R1 +Nl :O (1) (Rl :QI + msl)




- Tu (1) suy ra:
+ P,R, N, phai dong phang, dong quy (c6 gia qua A4)

+ N, ndm trong nén ma sat c6 truc 10, , c6 nlra goc ¢ dinh la @, v§i & =4

uu

+ R, nam trong nén ma sat c6 truc 40, , ¢6 nira goc & dinh 13 S, véi ¥y =u

180°- Ho1 180°-150° _

- tam giac 4O,/ cho: 8,41 =B Al = >

15°

- Tur diéu kién: tana =u = tan15° <u= u>0,27

u Uy uuy

- Trong tam giac lyc hop boi ba luc B, R, N, ta co:

N P
siny sin(15°- y)

2)

(W) uu uu

- Diéu kién can bang ctia try thi ba 1a: P, +Q, +Q; =0 3)

= Q,cos15° +Q;cosl5 - P, =0 (3"
: P, P
= = =N, = 3 = 32
0, =0 " 2cosl5° 2cosl5° (37)
P P

- Thay (37) vao (2) ta duoc: 2cos15°.siny  sin(15°- y)

= 2cos15°.sin y =sin(15° - y) =sin15° cos y- cos15°sin y

= tany :ésin15° :%.O, 259 =0,089
- Tur diéu kién: tany =u , dé tru cn bang thi « >0,089
Vay: dé ba tru can bang thi 4, #  phai thoa man «>0,27 va «>0,089
12.15. Hai khdi vudng gidng nhau, khéi lugng mdi khéi 1a M, duoc kéo boi luc
?7 qua hai day ndéi 4C =BC nhu hinh v&. Géc ACB =2c . Hé s ma sét giita
hai khéi 1a 4, khdi M & dudi gan chat voi dat. Tim F dé khdi M ¢ trén dimg
yén

Bai giai
- Cac lyc tac dung Ién khdi M & trén la: trong luc jD , phan luc uQ, Iuyc ma sat

uuy

F.. valuc cang day ;"

ms

- bé khoi M & trén ding yén:
u uuy u

P+Q+F_+T =0 1)

- Chiéu (1) 1én hai phwong Ox va Oy ctia hé truc Oxy ta duoc:

E////////
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PEE AL
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(L leded
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(/77777773 2a
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-F, +Tcosa=0= F, =Tcosa (1)
Va Q- P-Tsina=0= Q=P+Tsina (1)

F
2cosa

-TaiCtaco: T = (2)

- Pé khoi M & trén khong truot thi: F,, < uN =uQ =u (P+Tsina)

=>F <u P+§tana (3)
F
- Thay (1) vao (3) ta dugc: Tcosa < u P+5tana
F F
- Tt (2) suy ra: E<,u P+3tana
S Fe 2uP  _ 2uMg @

I- utana 1- utana

- Dé khdi M & trén khong quay quanh O thi: M7, <M]

= P.%>Ta.cosa: .a.cosa ZF%

2cosa
= F<P=Mg

. C g 2 uM;
Viy: Didu kién dé khéi M & trén dimg yén a F <Mg va F < ﬁ(‘u tancr <1)
12.16. Khdi dong chat hinh hop khéi lwong M co cac canh a,b gin v6i m qua rong
roc, day ndi. Hé sd ma sat gitta M va san1a 4 .
Tim diéu kién dé hé dimg yén can bang.

Bai giai

[W]N]N)

- Cac lyc tdc dung 1én M : trong luc jD, phan luc O, luc ma sat F, , cac luc cang day

7,7 (T =T =p =mg)

- Vat M can bang khi:

+ Hop luc bing 0: P+Q+F,_+T+T =0 (1) )
=T-F,=0=F, =T"=p (1) 7 oT
Va -P-T+0=0=> Q=P+T =P+p (1)

Vé6i F,, <uN =uQ (chua trugt) = mg <u.g (M +m) ;

m _1-u
_—
VA 2)

i

=

X
M
A
A

SNNANNNNNANNANNNN

-
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+ d6i v6i truc quay qua 4: ML, + M1 =M.
a a
= P.5+p.a >pb= Mg.5+mg.a >mg.b

m >2(b- a)

;i » €)

, , ‘ m _1-u —m 2(b-a)
Ao AIA ‘A A1 A 4 A A M Ne — > Ny >
Vay: dieu kién dé h¢ dimg yén can bang la: v LV VA

i

12.17. Trong xiéc mo-td bay, mot ngudi di mo-t6 trén thanh hinh try thing dimg ban kinh R =9. Khi tdm
ngudi va xe cach thanh try 4 =1 va mot duong tron ndm ngang, van toc 20m/s. Tim goc nghiéng @ cia xe

voi phuong ngang.

Bai giai

- Cac lyc tac dung Ién “nguoi va xe” la: trong luc jD , phan luc uQ, luc /”’_’"mww‘ﬁ“\\
ma sat 7;,:

- Phuong trinh chuyén dong cua “ngudi va xe ” 1a: -

P+0+F, =ma (1) i

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

5 5 — T T T T~

0 =ma,, =mv7 Zmﬁ (1) K“\xmﬁ_____.._-f/’/
Va I, =P =mg (1)

- B¢ “xe va nguo1” khong bi do thi doi véi truc quay qua trong tam G cua hé “nguoi va xe” ta co: MHQ =My

ms

= Q.htana =F _.h

ms

v? 0o
= mm.htana ngh
)
= tana :g(Rz- ") :10'(92_ D =0,2=> a =11,3°
y 20

Vay: Goc nghiéng ciia xe so véi phuong ngang la @ =11,3°
12.18. Vat khéi lugng M c6 thé truot trén mit ban nhin. Trén M 13 mot khoi

hop lap phuong m gin véi M tai O.

Hoi véi gia tri cuc dai nao ciia F nam ngang dat 1én M thi hinh hop khong bi
lat?

Bai giai



- Giatoc cua hé la: a =
m+M

- Trong hé quy chiéu gin véi vat M, cac luc tac dung vao khbi hop gom: trong

luc ;9 , Iuc quan tinh F, . Pé khdi hop khong quay quanh O thi:

= F,<p=m.

<m
m+M g

= F<m+M)g=F, =(m+M)g

Vay: Gia tri cuc dai cua F nim ngang dat 1én M dé hinh hop khong bi lat 1a F,, =(m+M)g

12.19. Khéi tru tiét dién luc giac déu dat trén mat ngang, chiu luc ?7 nam ngang. X4ac %
dinh hé s6 ma sat gitra try voi san dé khéi try trugt ma khong quay

Bai giai
(W] N]N)

- Céc lyc tac dung 1én khdi tru 1a: trong luc jD, phan lyc Q, luc ma sat F,_, luc tac

ms %

L4 7,
kO
Pz
0 £LLL
Y777

dung j’? .

- Khdi tru khong quay (quanh A) khi: M3, =M1

= % srom| o =3 P
2 2
= P —>F. i
2
= F <_ 1
NE] )
- Khéi tru trugt khi: Q =P;F =F, =uN =uQ =uP (2)

P 1
- Tu (1) va (2) suy ra: uP <F Sﬁ = U Sﬁ ~0,577

Vay: dé khéi tru truot ma khong quay thi « <0,577

12.20. Trén mat ban nhan nam ngang, mdt qua ta gom hai qua cau nho ndi véi nhau bang mét

thanh nhe, chiéu dai /, dat thang dung. Truyén cho qua cau trén mot van téc dau v theo

phuong ngang.

Xéc dinh / dé qua cau dudi bi nhic khoi ban ngay khi bat dau chuyén dong
Bai giai

- Khi truyén cho qua cau trén mot van téc y theo phuong ngang thi:



+ Hai qua cau s& quay quanh khdi tim ctia n6 véi gia tbc hudng tam a
+ Khéi tam s& chuyén dong tinh tién theo phuong ngang véi van técg

- Khi qua cu dudi bi nhic ra khoi mat ban thi né sé chiu tac dung cua trong luc va c6 gia tde g. Nhu vay

khi qua cau nhac khoi mét ban thi: @ =g

2
v

2
——>g=>/<—
g 2g

2
Vay: dé qua cau dudi bi nhac khoi ban ngay khi bat dau chuyén dong thi chiéu dai cta thanh phai 1a / S;—
g

12.21. Banh xe ban kinh R, khéi luong M c6 gan mot vat nho khéi luong m duge kéo

<l

trén mat ngang va lan khong truot. Hoi voi van tdc nao thi banh xe c¢6 thé nay khoi

mit ngang trong khi chuyén dong? T
Bai giai
- Chon hé quy chiéu gan vé6i tim O ciia banh xe.

- Céc lyc tac dung 1&€n m la: trong luc ?7 , phan lyc uQ:

u u

p+0=ma (1)

W[N]}

- Cac lyc tac dung 1én banh xe: trong luc uP, phan lyc Q°, lyc ma sat F, , ap luc u1<7

uu uuuy

(ctam): P+Q'+F, +N =0 (2)
= Q' =P =N, (d4u (+) tng voi phan duéi banh xe, ddu (-) tng v6i phan trén banh xe).

- Chiéu (1) 1én phuong thang dung, chiéu duong huéng xudng, ta dugc:

2
v
p+0, ZmE.cosa

2
= 0 zm%.cosa- mg 3)

2
v . , R X A ,
= Oy =M—- mg khi cosa =1 hay a =0; m & diém cao nhat trén banh
R

X€.

- O vi tri 46, @ banh xe duoc nang 18n thi N, =Gimm) =F =Mg

2

v
= m—- mg =M
R g g



1+M

m

Vay: Dé banh xe c6 thé nay 1én khoi mat ngang khi chuyén dong thi v >, [gR| 1+ M
\f m

=>v=|gR




