2. BAI TAP LUYEN TAP TONG HQP

Chuyén dé 10. CAN BANG CUA VAT RAN

KHI KHONG CO CHUYEN PONG QUAY
1. Ba nguoi khiéng mot khung sit hinh chit nhat ABCD c6 khdi tim ¢ giao diém cac duong chéo. Khung
duoc giit cho ludn nim ngang, canh AD khéng c6 ngudi d& vi méi son (trir hai dau A va D). Mot nguoi d&
khung & M, cach A mot khoang AM, = d. Tim vi tri M, va M; ctia hai ngudi kia dé ba nguoi cung chiu luc
bé‘mg nhau. Bién luan.

Bai giai

Chon hé toa do Gxy (hinh vé, G Ia khéi tam cua hé). Gia st nguoi thir hai d& & canh BC, nguoi thir ba do ¢

b a YA
canh CD: x; =—;p, =—. 5 " .
J ’ ~ ‘e -
bat: AB =CD =a; AD =BC =b. \\\ ///
~ -~
Ta co: ~ 7 .
Fx, +F,x, +F, 74 X +M ik
X, = N TN TN 0 M, /// G \\\ A
F+F+F, P -
_IEn+tby, v Eyy A D
Yo = =0 )
B+ +E
P
i B =F, =F, =2 ®

X, +x,+x;, =0

Tu (1), (2) va (3), ta duoc:
(0,2 {yl+yz+y3:0

-b+x2+é:0
2
=
a a
-l —=-d|+=+y, =0
5 5 Vs
x, =0
=
Y3 =-d
e M, -é;- 2. d] s M, 0;2 ;M3{é;-d].
2 (2 2 2

Viay M, ¢ trung diém canh BC; M ¢ cach trung diém canh CD mot doan d vé phia D.
Bién luan:
+ M, =4A= M, =trung diém canh CD.

+ M, = trung diém 4B= M,— D



+d s% do M; khéng thé vuot qua D.

2. Mot khung thép nhe, climg c¢6 dang tam giac vuong ABC véi
goc nhon’j =¢ ; canh AB = a dugc dit trong mit phang thang
dung, canh huyén nam ngang. Trén hai canh goc vudng co
xuyén hai vién bi thép nho (coi 1a chat diém) khéi luong lan

luot 1a m; va m,. Ching duoc ndi véi nhau bang thanh nhe, c6

chiéu dai / (/ < AC), thanh nhe c6 thé trugt khong ma sat trén A C
hai canh goc vudéng. Tha hé hai vién bi va thanh nhe tir dinh goc vudéng B. Khi thanh nhe ndi hai vat hop voi
canh AB mét goc £ thi hé vat dat trang thai can bang bén. Tim hé thirc lién hé gitra m,.m,,a va .
Bai giai
Goi M (x,, v )vaN (x,,y,)1a toa do cua hai vién bi.
- Khéi tAm ctia hé gdm hai vién bi va thanh ndi la:
_mx, +m,x, 4 *

v = TIX,
G ’ B
m, +m,

m +m
y, = Vi zyz‘ m,
m1 +m2 B
my

m,y, +m [
Xétyc =- Iyl 2y2 (1) \
m, +m, o

Véi A g

v

y, =(a- lcos B)sina )
y, =lsina(a- B)+y, =asina- lsin fcosa (3)
Thay (2) va (3) vao (1) ta dugc:

_m,(a-lcos B)sina+m,(asina- Isin Bcosa)

Ve
m;, +m,

m,lcosa | m .
——— | —Ltanacos B +sin f

© Yy, =asina - |
1 2 2

m m
’ <X y " . — . , . "

Xét biéu thie X =——tanacos f+sinf =bcos f+sin B v§i b =—tana.
‘”2 2

- Ap dung bt dang thirc Bunhia-capxki, ta dugc:
(beos B +sin Y <(b” +1)(cos” B+sin” B) =(b> +1)



/ cos . m
Dau “=" xay ra khi: T/j =sin 8 = cot § =b =—tana.
m?

- Khi cot 8 =b thi biéu thuc X dat gia tri 16n nhat, khi 46 ; dat gid tri nho nhét, hay khdi tim & vi tri thap
nhat, do d6 hé & trang thai can bang bén.
Vay: Hé & trang thai can bang bén khi: cot :%tan «a.

2
3. Treo mdt cdy compa trén mot soi diy nhu hinh v&. Cho rang hai nhanh cta 2
compa 14 cing chiéu dai, khéi lugng phan bd déu va biang nhau. Bo qua khéi luong A
ctia cac 6¢ van va khép ndi. Hay tinh goc mé cia hai nhanh compa sao cho khop 0
ndi dat cao d6 16n nhat khi treo.

Bai giai .
Goi goc md ctia compa 1a OB =26 ; chidu dai ciia mot nhanh compa 1a /; 1a goc hop giita phuong day treo
va nhanh AO cua compa la/f .
- Khi thay d6i goc mo, quy tich khéi tim G cta compa s& chuyén dong trén mot cung tron tim I, dudng kinh
0G,
- Treo dau A ctia compa vao ddy, khi can bang, khdi tim G clia
compa ludn nim trén dudng thang dung di qua day treo.
- Khép ndi O s& dat d6 cao 16n nhat khi goc f dat gia tri 16n nhét.
Khi d6 phuong day treo phai tré thanh tiép tuyén voi duong tron
tam [, duong kinh OG;.

Ta co:sinf,, =— =——+ =

= .. =1947:a =90"- f

max

=70,53".
a o
- G6c mo cuia compa la: 4oB =26 223 =a =70,53".

Vay: Goc mé cia hai nhanh compa sao cho khép nbi dat cao do 16n nhét khi treo 1A4 0B =70,53°.
4. Mot thanh dong chat tiét dién déu, chiéu dai a duoc dat
trong mot 1ong c6i hinh ban cau ban kinh R. Giita thanh va
c¢di khong c6 ma st.

a) Truong hop thanh co can bang, xac dinh vi tri can bang cta
thanh (géc hop boi thanh va phuong ngang)

b) Tim diéu kién ctia a dé thanh co can bang.




Bai giai
a) Vi tri can bang ctia thanh
- Céc lyc vao thanh: trong luc 73 ; cac phan lyc UQUIUQUZ
- Goi I 1a trung diém cua AB, K 1a trung diém cua thanh, @ 1a

goc hop boi thanh va mat phang ngang khi ¢ can bang. Ta co:

AB =2Rcosca,; KB =AB - % =2Rcos - %

HB =KBcosa =2Rcos’ a- %cosa

OH =Rcos2a =R(200s2 a- ]) =2Rcos’ a- R

MaR =OH + HB =2Rcos’ - R+ 2Rcos’ a - %cosa

a+a’ +128R°

16R

2
< S8Rcos  a- acosa- 4R =0= cosa =

a+Na’+128R°

I6R

= o =arcos

a+\a’ +128R°

Vay: Khi thanh c¢6 can bang, xac dinh vi tri cAn bang cua thanh 1a & =arcos

I6R

b) Diéu kién cua a dé thanh c6 can bang

Thanh chi can bang khi K (trung diém cta thanh) luén nam trong khoang AB:

AK :% <AB =2Rcosa
a a+Na’ +128R° a++a’ +128R°
=3 <2R 67 = <R = a <4R

Vay: Diéu kién cta a dé thanh c6 can bang laa <4R.
5. Thanh dong chat AB, dai / = 2m, trong luong P, ding yén trén mat
san nam ngang, tya vao mot con lan nhé khong ma sat C gan vao dau

buc tudng d6 cao A = Im (hinh v&). Thanh ludn can bang véi bat ki gia

tri nao ctia 6 >70° , nhung sé& trugt néu 6 <70°.

Hay tinh hé sb ma sat nghi giita thanh va san.
Bai giai
h [ h

Pat AC =x = GC =x-—= - i
) sin@ 2 sin@ 2




oy du

- Céc lyc tac dung vao thanh: trong luc ;7 ; cac phan luc Q,, 0. ; luc ma sat nghi F .

oy g

- Phan tich trong luc P lam hai thanh phan P,, P. . Theo quy tic hop luc song song, ta cé:

P=bivhe P P. P +P. Psinf
g _fe _ PREre _Lsin
P _GC = — 1 7 7
Fe G4 sinf 2 2 sin6
- P, :P[]_ [sin@ :P. :Plszn0
2h 2h

oy oy

- Phan tich trong lyc P. 1am hai thanh phan P, P, (hinh v&). Ta c6: P, =F. sin6.

o o

- Phan tich trong lyc P, 1am hai thanh phan P,, P, (hinh v&). Ta co:

Pl sin’
P3 :f’zsinﬁ :M
2h
Pl sin’
P, =P, cos0 = lsmzzcosﬁ

- Ap lyc vudng goc thanh AB tac dung 1én san tai A: N =P, +P..

[sin@
2h

Plsin’ 6 Plsinfcos’ 6
+ =P-
2h 2h

o N=P|I-

- Pé thanh khéng trugt: F,, =P, © kN =P,

PlsinBcos’ 0| Plsin’ 0cosb
< k| P- >
2h 2h
Pl sin’ 6 cos 6
Lo veosv L,
k> 2h e [sin Hcos192
p- Plsin@cos @ 2h- lsinfcos” 0
2h
.2
ko= [ sin Hcosﬁz img véi 0 =70°
2h-lsinBcos” 6

. 2sin’ 70° cos 70°
va k

min = _ . 5 ) S :0,336:> k 20,336
2.1- 2.sin70 cos” 70

Vay: Hé s6 ma sat nghi giira thanh va san lak =0,336.

6. Mot vong trugt nhd A, trugt tu do doc theo mot thanh nhan B ¢6 dang mot ntra

duong tron ban kinh R. Tt ca lai quay véi van téc goc @ khong ddi xung quanh

mot truc thang ding OO . Xac dinh gbc @ Gng véi vi tri can bang ctia vong truot.
(Trich d@é thi Olympic 30/4, 1996)

Bai giai




- Chon hé quy chiéu gin vé6i thanh B (hé quy chiéu khong quén tinh).

- Tai goc léch @, vong trugt A can bang nén: UP + %Uq + ]U\Jf =0 (1)
voi F, =mre’ =mRw,.sina

- Chiéu hé thire (1) 1én phuong tiép tuyén tai A, ta duqc:l

mRw’ sinc cos a - mg sina =0

o sina(Ra’ cos a - g)=0

- Cac vi tri cin bang ciia vong A {mg vdi cac gia tri sau ddy clia goc &

+ sina =0=> a =0

+ R’ cosa- g =0= cosa = g2 = a:arcosiz,vc’ri w>.|E
Row Row R

7. Trén mot tim van nghiéng mot goc @ so véi miat phang nam
ngang c6 vat nho. Van ding yén thi vat cling ding yén. Cho van

chuyén dong sang phdi voi gia toc g song song voi dudng nam

ngang.

Tinh gié tri cyc dai ciia a dé vat van ding yén trén van. Biét hé sd
ma sat k.
(Trich d@é thi Olympic 30/4, 1998)
Bai giai
Chon hé quy chiéu gin véi tAm van.
- Céc lyc tac dung vao vat la:
Trong luc jD ; luc quén tinh 772 =- ma (ngugc chiéu

m UL
VOl ¢ ); phan luc O valuc masatF, .

- Pé vat con ¢ trén tim van: 0>0 (1)

- Pé vat dimg yén thi luc ma sat phai 1a ma sat

nghi: F,, <kN =kQ 2)
- Vat ndm cén bang nén:  /
7’ + ;:uq + UQ + ﬁz =0. }3

- Chiéu hé thirc vecto trén 1én hai truc Ox va Oy, ta dugc:

-mg.sina - ma.cosa+F, =0

= F  =mg.sina+ma.cosa 3)

va -mg.cosa+ma.sina+Q =0



= Q =mg.cosa- ma.sina 4)
- Tur (1) va (4) suy ra: @ <gcorga (s)
- Tur (2) va (4) suy ra:

gsina+acosa Sk(gcosa- asina)

kcosa- sina
- =8l ) ©
ksina +cosa

cosa _g(kcosa- sina)

Ao =

. . kcosa- sina
Mat khac: <

ksina+cosa sina ksinoa+cosa

Vay: Gia tri cuc dai cua a dé vat van ding yén trén van la

_g(kcosa- sina)

max

ksina +cosa

8. Trén mot tAm van nghiéng mot goc @ so v6i mit phang nam
ngang, c6 mot vat nhé dung yén. Cho van chuyén dong sang phai véi
gia téc ¢ song song voi dudng ndm ngang. Tinh gid tri cyc dai cta a

de vat van dung yén trén van. Bi€t h¢ s6 ma sat la &

Bai giai
Chon hé quy chiéu Oxy gan véi tim van.

ooy

- Céc luc tac dung 1én vat: trong luc ;3 ; phan luc O ; luc ma sat F,

ms >

- Vat diing yén trén tam van nén:

o ooy o

P+Q+F, +F, =0, ol

- Chiéu (1) 1én hai truc Ox va Oy, ta duoc:
F - mgsina- macosa =0

= F, =mgsina+macosa
QO+masina- mgcosa =0

= 0 =m(gcosa- asina)

- Vit con nam trén van thi:

Q

\J

a
CEEZTT T IXT AT T XA AT ZL AL T XL AZAALLLLD

(Trich d@é thi Olympic 30/4, 2015)

oy

; luc quan tinh F, (Fq =ma).

O P LS T LB T A A AT A

0>0= a=gcota.
- Pé vat khong trugt trén van la: F,, <uN =uQ.
o gsina+acosa <u(gcosa- asina)

<gc0sa-sina _gceosa- sina
= a_ max -

cosa+ usina cosa+ usina



A (Vid g o XAl x _gcosa- sina
Vay: Gia tri cuc dai cua a dé vat van dung yén trén van lad,,,, =———————.
cosa+ usina

9. Ba thanh nhe¢ khong trong luong cé cung do dai / dugc lién
. o . o R
két bang cac ban I¢€ tai cac diém C va D. Hai dau con lai ctia A B

hai thanh ngoai duoc gin vao cic diém A va B bang cac ban
1& & cting d6 cao. Khoang cach AB = 2I. Tai ban 1& C ngudi ta

treo mot vat khdi luong m.

Xéc dinh lyc nho nhat F,, dat vao ban 18 D dé giir cho thanh

giita luon ludn nam ngang. m
Bai gidi

- Véiban 1é C:

+ Cac luc tac dung: cac trong luc ;7; IUDj, tac dung vao vat m va

vao ban 18; cac lyc cang ii cua hai thanh AC va CD.

+ Diéu kién can bang:

P+P+T,+T, =0 (1)
+ Chiéu (1) 1én truc vudng goc v6i AC, ta duge:

Psina+ P sina- Tcosa =0

= Tcosa =(m+m,)gsina (1)

P+P,

- Véi ban 1& D:

+ Céc lyc tac dung: luc ;J‘ ;trong luc ;DZ tac dung vao ban 18; cac luc cang YLiYU“; cua hai thanh BD va CD.
+ Piéu kién cén bang: ;7 + ;z +§U’3 + ﬁ =0 (2)

+ Chiéu (2) Ién truc vudng goc véi BD, ta dugc:

Fcosp+F sina-Tcosa =0

= Tcosa =F cos f+m, sina (2"

Tcosa- mysina _mgsina

cos cos

~Ta (Dva(2), ta duge: F = =mg sina

. m u .
= F =F,  =mgsina =7g va F vudng goc voi thanh BD.

Vay: Luc nho nhat dat vao ban 1€ D dé gitr cho thanh gitra luoén luén nam ngang 1a £, :7g .



10. Budc qua cu khdi lwong m = 500g vao hai soi ddy. Hai dau con lai ctia ching
budc vao hai ddu mot thanh thang ding quay véi van téc goc @ . Khi qua cau quay

trong mat phang nam ngang thi cac soi ddy tao thanh goc 90° . Chiéu dai cia day

trén la a = 30cm, cua day dudi la b = 40cm.

Soi day nao sé& dut trudc va khi d6 van tdc gbc @1a bao nhiéu? Biét rang day dut

khi lyc cang T =12,6N.

Bai giai
Chon hé quy chiéu gin vé6i vat quay (hé quy chiéu phi quén tinh).

- Céc luc tac dung lén vat: Trong luc ;); cac luc cang 7,7, ; luc quan tinh F, .

o o/ o/

oy
- Biéu kién can bang cua vat: P+7, +T, + F,, =0

- Chiéu hé thirc trén 1én phuong cac soi ddy, ta duoc:
-mg.cosa+T, - F, cosf =0 0))
mg.cos f+1, - F,.cosa =0 2

ab
—————cosa =

véi F, =mw’R =ma’.
2 2
a +b

R
b

T, =mg.cosa+F,.cos
- Tu (1) va (2) suy ra: T

- Thay céc gi4 tri nay vao (I)va (2), ta duoc:

2
2

a
T =mg ——+mw ——
T e d
T =- L+ 2a—2b
P e

Vi b>anénT, >T1,: day a sé dut trude.
Khi 7, =T day a s& duat va khi d6 van tdc goc @ la:

s _T(a2 +b2)- mgaNa® +b’

w 2
mab

scos =

a
Ja' +b’

, =-mg.cosa+F,.cosa (2

o QD

b

Ja' +b°

o QD

\/T(a-’ +b?)- mgaa® +b’ \/12,6.(0,3-’ +0,4°)- 0,5.10.0,3+/0,37 +0,4°
= (=

2
mab-

\/12,6. (0,32 +0,4°)- 0,5.10.0,3~J0,3° +0,4°
= W=

0,5.0,3.0,4°

0,5.0,3.0,4°

=12,75(rad/s).



Vay: Day a s& dit trude va khi d6 van tde goc @ =12,75(rad/s).

11. Mot thanh cing dugc udn thanh hinh thuéc nhya BAC (vudng tai A). Canh AB dit nghiéng goc a =30°
so v6i phuong ngang. Hai qua cau c6 khéi lugng m, va m, dwoc ndi voi nhau bang day khong dan /. Cac qua
cau c6 thé truot trén AB va AC véi hé sé ma sat &, =u, =0,2.

a) Tim mdi quan hé gitta m, va m, dé c6 thé giir cic qua cau duing yén ¢ moi vi tri ma day ndi chung bi cing
theo phwong nim ngang.

b) Giir nguyén khéi luong cac qua cau da tinh ¢ ciu a,

cho hé quay tron déu quanh truc thang dimg (A)véi toe

goc @ sao cho khi quay day ndi cac qua cau van cang

theo phuong nam ngang. Xéc dinh:
- Truc(A) phai ndm trong khodng nao?
- Quan hé gitra® va vi tri cua truc (a),

Bai giai
a) Mdi quan hé giita m, va m, dé co thé giir cac qua cau dimg yén ¢ moi vi tri ma day ndi chiing bi cing theo
phuong nam ngang
- Cac lyc tac dung 1én cac qua ciu:
+ Qua cau I: trong luc P, ; phan lyc O, ; luc cang 7T ; luc ma sat F ;.
+ Qua cau 2: trong luc P, ; phan lyc O, ; luc cang 7; luc ma sat F ..
- Piéu kién can bang cua hai qua cau:
+Quéc5u1: P[+QI+F11151+T:0 (1)
+Quacau2:P,+0,+Fu:+T =0 (2)

- Chiéu (1) va (2) 1én hai tyc Ox va Oy, ta duoc:

+ Qua cau 1:
T+F, cos30° - Q,sin30° =0 5
0,cos30°+F,, sin30°- P =0
T+ u,Q,cos30° - Q, sin30° =0
o / ]Q]O QJ ) =T :3,059]9] (3)
0, cos 30" + u,Q,cos 30" - P, =0

-T- u,0,cos60° +Q, cos 30° =0

; R =T =1137P, (4)
0, cos 60 + u,0, cos30 - P, =0 .

+ Qua ciu 2: {

Tu (3) va (4) Suy ra:m, =0,371m,.



Vay: Dé c6 thé giit cac qua cau dung yén ¢ moi vi tri ma day ndi chiing bi cing theo phwong nam ngang thi

m, =0,371m,.

b) Truong hop hé quay tron déu quanh truc thang ding (A)véi the do goc @

Goi R, va R; 12 ban kinh quy dao cua cac qua cau, ta co: R, +R, = (5)

- Phuong trinh dinh luat II Niu-ton cho hai qua cau:

oy o o

+Quaciu 1: B +Q, + Fu +T =m,aq, (1)
+Qua cu2: P, +Q, + Fue2 +T =m,a, )
- Chiéu()va (2)1én hai truc Ox va Oy, ta duoc:
0, =1,0531P,
+ Lé :
én Oy {Qz —1,458P, (6)
T+ w0, cos30° - Q sin30° =m w’R
+Lén OX: PN 1Q1 ) Q] ‘ ] 1 ]2
-T-u,0,cos60" +Q, sin60 =-m,w R,

9,91
>w=|l—
0,37IR, - R,
- Tl (6), &€ w >0 thi 0,37IR, - R, >0 (8)

=0,7291.

1
_ \ N R >
Tu (5) va (8) suy ra: K, 0371

)

(7)

Vay: Truc (A)phéi nam cach qua cdu / mot doan /> R, > 0,729 va mbi quan hé giita téc d6 gbc @ va khoang

R e |29
cach 0.37IR,- R,

12. Cai “diéu tiét li tim” & hinh bén dung dé hdm may khi truc c¢6 toc do
vuot qua n = 120 vong/phit. N6 gdm mét vong C khdi lugng 4kg co thé
trwot khong ma sat trén truc AB, hai vat D c6 cung khdi lwong m. Khung

ADCD hinh thoi, canh dai 30cm, khdi lugng khong dang ké quay cung véi

truc. Bé qua moi ma sat.

Tinh m dé c6 dong tac ham khi doan AC bang 43cm. Tinh luc tac dung 1én B

cac thanh luc do.

Bai giai

Chon hé quy chiéu gin vé6i khung quay. Khi 4C =43c¢m =30+/2¢m , hinh thoi ADCD trd thanh hinh vudng.

- Céc lyc tac dung vao mdi vat D: trong luc P ; cac phan luc T}, T, cua cac thanh ndi; luc quén tinh li tdm F.

- Mdi vat D can bang trong hé quy chiéu nay nén:



o o/ oy

P+ T,+T,+F, =0 (1)
- Chiéu (1) 1én hai truc ndm ngang va thing dung, ta duoc:]

-T,cos45" - T,cos 45" +F, =0

@-iT ‘f +F =0 ) D

q
Va - T,sin45° +T2sin45° +P =0

N

o - —T +—T +mg =0 3
5 5 mg 3)
- Tuong tu, voi vat M, ta co: Mg =\/§T2 4) B
(M +2m)g Mg
- Tir (2), (3) va (4), ta duge: F, =(m+M)g;T, =——F——=;T, ==,
(2),3)va4) 0 B 8,1 \/3 2 \/E
- Mit khéc: F, =mw’r =m.4x’n’r & (m+M)g =m.47°n’r
=>m= {Vfg = ,4'%’8 =1,7kg;r 230.£ =2lecm =0,21m.
dmrnr-g 4.3,14°.2°.0,21-9,8 2

4+2.1,7).9,8
( ) =39,5N;T. —498—27 7N.

VaT, = SN,
Y V2 T2

Vay: Pé c¢6 dong tac ham khi doan AC bang 43cm thi m = 1,7kg va luc tac dung 1én cac thanh lic d6 1a
T,=39,5N;T, =27,7N.

13. Hai vat nang A, B c6 kich thudc nhu nhau va déu nang
100N. Chiing ndi véi nhau bang hai thanh nhe AC, BC va
céc ban 18. Vat A chi ¢o thé truot ngang, vat B chi trugt

trén mat nghiéng goc 30° so v6i phuong nim ngang. Dé

duy tri sy can bang nhu hinh v&, can tac dung vao diém C

L
L U 14 .
mot luc F theo phuong thang dimg hudng xudng dudi.

Néu hé s6 ma sat giita A, B v6i cac mat truot déu 1a « =0,5 thi do 16n cia luc 77 s& nim trong pham vi nao?
Bai giai

- Viu =0,5<tan30" =0,577 nén khi F = 0, B sé& truot xuéng dudi. Do d6 luc F phai co gia tri tdi thiéu nao

d6 dé B khong truot xudng: F = F).

- Khi F ting dan tir F, thi B ¢6 xu hudng di 1én cho dén khi F = F, thi sy can bang bi pha v&. Ta xét hai trang

thai téi han nay.

- Trudng hop vét B ¢6 xu huéng truot xudng:

+ Chon h¢ truc toa do Oxy nhu hinh vé. Phuong trinh dinh ludt II Niu-ton cho véat B trén hai truc Ox va Oy:



¢ Trén Ox:

Psin30° - f, , - Foycos30° =0 (1)
® Trén Oy:

Pcos30° +F,, sin30° - O, =0 2l

Vé f;nsB :AuNB :AUQB (3)

< Psin30° - uQ, - F.,cos30° =0

Pcos30° +F., sin30° - Q, =0

 100sin30° - 0,50, - F.,cos30° =0  (I")
100 5in30° + Fy sin30° - Q, =0 )
+Tu (1), (2)ta duge: F, =6,0023N.
Suy ra: F, =F_,tan30" =6,0023.tan 30° =3,4774N.

- Truong hop vat B c6 xu hudng di 1én: Tuong ty, ta c6 cac phuong trinh:

100sin30° +0,50, - F., cos 30° =0 (49 -
————— FCB
100 cos 30° + F, sin 30° - Q, =0 (5) .
60° .-
Te(4) va(5) ta dugc: F, =151,4569N. B &
F Ld

Suy ra: F, =F_,tan30" =151,4569.tan 30" =87,4437N.
- Trudng hop A ¢6 xu huéng chuyén dong sang trai:

+ Chon h¢ truc toa do Oxy nhu hinh vé. Phuong trinh dinh luét II Niu-ton cho véat B trén hai truc Ox va Oy:

* Trén OX: ~fmsA - FAC COS30° :0 (6)
e y
e Trén Oy: P+ F,.sin30 - Q, =0 (7)
Vé f;nsA :AuNA ZAUQA (8) =

e uQ,- F,.cos30° =0

P+F,sin30°-Q, =0 A f
msA

= 0,50, F,.cos30° =0 6) W;Ju >

100+F,.sin30°- Q, =0 ") Fea ¥

+Tu (6)va(7), ta duoc: F,. =81,1655N.
-Tir quan hé can bang ddi v6i ban 1& C, suy ra: F; =F, sin 30"

o F, =81,1655.5in30° =40,5827 N



Vay: D6 16n cia lyc F dé hé can bang 1a: 3,4774N <F <40,5827N.
14. Mot qua ta d6i duoc dit thang dimg trén mat san nam ngang. Ta d6i gdm
hai qua cau giéng nhau gin vao mot thanh c6 khdi luong khong dang ké, dai

L
Tai mot thoi diém nao do, qué cau trén nhan dugc mdt van toc dau v, theo

phuong ngang. Hoi v, co gia tri t6i thiéu bang bao nhiéu dé qua ciu dudi nay

1én ngay khoi san va ta d6i s& cham san & tu thé nim ngang?
Bai giai

- Piéu kién dé cau dué6i khong nay 1én:

B+T,+0, =0 ()

= T,+0,- B, =0= 0, =mg-T, >0

=> T <mg

- Khi ay, qua cau trén quay quanh qua cau dudi:

b+ T, =ma, )
mv, ’ 2
= T,+P, = =>T= <mg= v, <2gl

<\ J + A A A 5 A s 5 A \ 2
- Tur @6, diéu kién dé qua cau dudi nay 1én la: v, =2gl..

- Khi qua cau dudi nay 1én thi qua ta doi chuyén dong vira tinh tién vira quay quanh khéi tam. Khi qua cau

o

trén nhan duoc van toc v() thi khéi tdm nhan dugc véan toc -~ v" va chuyén dong gidg nhu mot vat bi ném ngang.

- Thoi gian dé khéi tAm roi dén san la: ¢ = f \/7 h =BG ——

- Vi momen luc doi véi khoi tdm G cua ta d61 M = 0 nén ta doi: quay vdi van toc goc @ khong ddi quanh khoi

tam. Muon cho ta d6i cham san & tu thé nam ngang thi trong thoi gian ¢ = \/: , ta doi phai quay dugc mat
g

b4
goc toi thiéu bang -

Tu wt@ =w ”\/E
-Tu — —. =
v 2\

JT
-Mat khac: v a)—-—G: S ==/gl.
a ac: Ve ) 2 O(nzm) 2 g

2 ) A \ ne Ay - . L3 X T
Vay: D€ qua cau dudi nay 1én ngay khoi san va ta doi s€ cham san ¢ tu thé nam ngang thi v, 23 Vel.



