Chuyén dé 13
CAC DANG CAN BANG
A —-TOM TAT KIEN THUC

1. Can bang cua vat trén mat chan de

- Mat chan dé: mat chan dé 1a da gidc 161 nho nhat chira tat ca cac di€m ti€p xuc gitra vat va mat ti€p xic.

- biéu kién can bang: Diéu kién can bang cua vat trén mat chan dé 1a gia cua trong lyc phai qua mat chan dé

(hay trong tdm ciia vit phai “roi” trén mdt chdn dé).

- Muc vitng vang cia can bang: Can bang cang virng vang néu dién tich mat chan dé cang l6n va trong tam

ctia vat cang thap.

2. Can bang cia vt trén mdt diém hoiic mdt truc c¢6 dinh

- Can bang khong bén:

+ Trong tam cua vat ¢ vi tri cao nhét so vé&i cac vi tri 1an cén.

+ Thé nang trong trueong cuc dai so voi cac vi tri lan can.

+ Vit c6 xu hudng I¢ch xa vi tri can béng khi bi kéo ra khoi vi tri can béng.
- Can bang bén:

+ Trong tdm cua vat ¢ vi tri thép nhét so véi cac vi tri 1an can.

+ Thé ning trong trudng cuc tiéu so véi cac vi tri 1an can.

+ Vat ¢6 xu hudng tré vé vi tri can bang khi bi kéo ra khoi vi tri can bang,
- Can bang phiém dinh:

+ Trong tam cua vat c6 vi tri hodc dd cao khong doi.

+ Thé nang trong trudong cd cung gia tri so voi cac vi tri 1an can.
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B - NHUNG CHU Y KHI GIAI BAI TAP
* VE KIEN THUC VA KY NANG

- Poi véi cac dang can bang cua vat trén mdt diém hoac mot truc cd dinh, dé xac dinh dang can bang cua vat

ta c6 thé:

+ So sanh d§ cao trong tdm cua vat ¢ vi tri can bang vdi cac vi tri 1an cén, néu trong tdm cua vat § vi tri can
bang cao hon céc vi tri 1an can thi d6 1a can bang khong bén; néu trong tdm ctia vat ¢ vi tri can bang thap hon
cac vi tri 1an can thi do6 1a can bang bén; néu trong tam hoac dd cao trong tadm cua vat khong doi thi do 1a can

bang phiém dinh.

+ Pua vat dich khéi vi tri can bé‘mg, néu hop luc tac dung 1én vat c6 tac dung dua vat tro lai vi tri can bﬁng cii
thi d6 1a can b?mg bén; néu hop luc tdc dung 1€n vat c6 tac dung dua vat ra xa vi tri can bi‘mg cti thi d6 1a can
bang khong bén; néu hop luc tac dung 1én vét khong c6 tac dung dua vét trd lai hodc ra xa vi tri can bang cii

thi d6 14 can bang phiém dinh.
- C6 thé dya vao dang can béng dé xac dinh vj tri trong tdm cua vat.
* VE PHUONG PHAP GIAI

1. Véi dang bai tdp vé cin bang chia vt tua trén mot diém hodc mét truc c6 dinh. Phuong phap giai 1a

dwa vao muc V& kién thirc va ki ning trén.
2. Vi dang bai tap vé caAn bing ciia vét twa trén mt diém hodic mét truc ¢é dinh. Phuong phap giai 1 :

- biéu kién cua can bang 1a gia cua trong luc phai di qua mdt chan dé hay trong tam phai “roi” trén mat chan

de.

-Pé tdng murc viing vang cua can béng ta co thé tang dién tich mat chan dé hodc ha thép trong tam cua vat

(hoac lam c4 hai).



C — CAC BAI TAP VAN DUNG

13.1. Hinh ciu ban kinh R chira mdt hon bi ¢ day. Khi hinh cdu quay quanh truc thing dimg véi van tde goc

® du 16n thi bi cung quay vai hinh cau & vi tri xac dinh boi goc L.
Xac dinh céc vi tri can bang tuong doi cua bi va nghién ctru su bén virng cua chung.
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Bai giai
- Chon hé quy chicu gan véi hinh cau.
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- Cac lyc tac dung 1én hon bi: trong lwc P, phan lyc Q, luc quin tinh 1i tim Fg

(F, = mo’d = moR sin ).

P+Q+Fu=0 (1)

- Chiéu (1) 1én phuong tiép tuyén ta dugc:

Psinoc—Fqt cosaa=0 (2)

= mgsina —ma’Rsinacosa =0
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:sinazO(azO) va cosa = g a:arccos( g j .
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Nhu vay, véi moi @ ta luén c6 mdt vi tri can bang ung voi o =0 (¢ day hinh cau); n€u cosa < 1((02 > %)
ta cd vi tri can bang thur hai véi cosa = §R .
@

Vay gio ta khao sat tinh bén vimng (mg vdi cac trudng hop trén:

- Vi tri ¢ =0: Pua hon bi 1éch khoéi A mdt goc nho, vi @ nho nén sina = «, cosa =~ 1. Hop céc luc tac

dung 1én hon bi s& 1a: R, = m (ga - a)zRa) :
+néu o< \/% = R, >0: R s&kéo hon bi trg lai A: can bang bén.
+néu o> \/% = R, <0: R khong thé kéo hon bi tro lai A: can bang khong bén.
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- Vi tri ing voi1 cosa = => 0> \/% : Pua hon bi 1éch khéi vi tri can bﬁng mot chut (1én cao hoac xuéng
thap) thi:

+ néu dua hon bi 1én cao (& ting) thi: R = m(g —w*Rcos a)sina >0: hon bj bi kéo tut xudng: can bang
bén.

+ néu dua hon bi xudng thap (o giam) thi: R = m(g —w’Rcos a)sin a < 0: hon bi bj kéo 1én cao: can bang

bén.
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Vay: C6 hai vi tri can bang twong doi la day hinh cau va vi tri tng véi cosa =

+ O day hinh cau, hon bi can bang bén néu w < \/% va khong bén néu o > \/% .

+O0vitri cosa = gR hon bi ludn can bang bén néu o >, f% .
@



13.2. Khung diy c6 dang hinh tam gidc vudng voi o =30° dit trong mit phing thing dimg. Hai vat
m, = 0,1 kg va m, =0,3 kg ndi véi nhau bang diy c6 thé trugt khong ma sat doc theo hai canh khung day.
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Khi hai vat & vi tri can bang, lyc cing cta day ndi va goc S 1a bao nhiéu? Can bang la bén hay khong bén?
Bai giai

- Céc lyc tac dung 1én m, : trong luc Fl , phan luc Q , luc cang day ﬁ . bidu kién can béng véi m, la:

E+0+T=0 (1

- Céac luc tac dung 1én m, : trong luc 7’2 , phan luc Q , luc cang day 72 . Piéu kién can bé‘mg vo1 m, la:

B+0,+T,=0 ()

- Chiéu (1) va (2) 1én phuong hai canh bén ciia tam giac, ta duoc:

Ticosp—Fsina=0 (1)

T,sinf—P,cosa=0 (2%

= Tcosff=Fsina (1)

vaTsinff=Pcosa(l,=1,=T) (2”)
P .

= tan f = —2 0310 _3 =33

Ptana  0,1.10.tan30° 3
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— B =79°

- Binh phuong hai vé (1”)yva (2”) roi cong lai, ta dugc:

T? = P?sin® a + P2 cos® @ = (0,1.10)° GJZ +(0,3.10)° [?T =7
=T =7~2,65N

- Dang céan bang? Vi tam giac AIK vudng tai A nén khi doan day IK di chuyén thi trong tim G cua hai vat di
chuyén trén cung tron tam A, ban kinh AG = % Goi G’ 1a vi tri trong tdm thép nhét (G #* G') , luc do tiép
tuyén vi cung tron phai nim ngang va vudéng goc voi ban kinh AG’.

= AG' 1L BC = BAG' = AIG' = 60° = a = vo li!

=> G la vi trf trong tAm thap nhat => d6 1a can bang bén.

Vay: Luc cang day ndi la T ~2,65N, goc S =79° va d6 1 can bang bén.

13.3. C6 n tdm dong chit nhu nhau, chiéu dai 2/ dwoc xép chdng 1én nhau sao cho tdm trén nho ra mot phan

so v&i tam dudi. Xac dinh chiéu dai phan nho ra toi da ciia moi tam dé hé van con can bang.
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Bai giai
Goi P 1a trong lugng ctia mdi tam.

- Xét tam trén cung: Trong tam cua tam nadm chinh gitra tam nén phan nho ra toi da dé nd van can bang la /.
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- Xét hai tAm trén cung: Phan nhd ra tdi da cia tAm tht hai 1a x, dugc xac dinh bai:
[

P(I-x,)=Px, = x, =3

- Xét ba tAm trén cung: Phan nhé ra tdi da cta tim tht ba la x, dugc xac dinh boi:

P(l—x,)=2Px; = x, =§

A , A A 5 A R I l
- Tong quat, phan nho ra cua tam thirila x, véi: x, =-.
l

A A1.a X A M 1 A A A 5 A 7ot 1 l
Vay: dé hé van can bang thi phan nho ra toi da cia tam thirila x, =—.
i

13.4. Cc nudce chia d6 c6 khdi lwong 180g va trong tdm (ctia cde khong) nam & do chia thir 8. Mdi do chia

tuwong tmg véi 20 cm®. Hoi d6 nuéde téi d6 chia nao thi cin bang vitng vang nhat?
Trong tdm chung cua nude va coc bay gio s€ ¢ do chia nao?
Bai giai

Vi coc nudce can bang virng vang nhat khi vi tri trong tdm cta coc nudc ndm & vi tri thap nhat. Luc nay vi tri

trong tdm s& nam & mat thodng nudc trong coc.

Goi G la trong tam chung cua coc nudc; Go la trong tdm cua coc khong; Gi 1a trong tdm ctuia phan nudc trong

cbe: G e G,G, . Theo quy tac hop luc song song, ta co:
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8—x 20x 2(8—-x) 20x
= = = =
180 X 180

d
2
=X +18x-144=0=>x=6

Vay: Muc nudc va trong tam chung nam & do chia thi 6.



