Phin

CO HQC VAT RAN )
Dang 1. TINH MOMEN QUAN TiNH — XAC PINH KHOI TAM
A. TOM TAT KIEN THUC

1. M6 men quan tinh

- la mot dai luwgng vat Iy (véi don vi do trong SI 1a kildgam mét vuong kg
m?) dic trung cho mirc quan tinh cua cac vét thé trong chuyén dong quay , tuong tur
nhu khéi lugng trong chuyén dong thing.

- V6i mot khéi lwong m ¢6 kich thude nho so véi khoang cach r t6i truc
quay, md men quan tinh dugc tinh bang: I=mr?

-Vébi hé nhiéu khéi lugng co6 kich thudc nhd, m6 men quan tinh ctia hé be"mg
tong cia md men quén tinh timg khoi luong: I = Z ml.ri2

-Véi vat thé rin dac, chtra cac ph?m ttr khoi luong gf?m nhu lién tuc, phép
tong duoc thay b:lfmg tich phan toan b thé tich vat thé: = [r2dm

-Véi dm 1a phén tir khéi luong trong vat va 7 1a khoang cach tir dm dén tm
quay. Néu khéi luong riéng ctia vat 1a p thi:  dm =p dV Vi dV1a phén tir thé tich.

Pinh li truc song song (Pinh Iy Sté-no (Steiner) hay dinh ly Huy-ghen
(Huyghens)).

Xét v6i truc quay A song song véi truc quay Ag qua khéi tim G cua vat
rén, ching céch nhau mét khoang d. Khéi luong vat ran 12 M, mdé men quén tinh
clia vat ran d6i véi truc quay A 1a I duge xac dinh qua mé men quan tinh I d6i véi
truc quay Ag

I=1+ Md?

(Dinh ly Sté-no (Steiner) hay dinh ly Huy-ghen (Huyghens)).

I -1a m6 men quan tinh ciia vat di véi truc quay qua khdi tim

m -1a khéi lugng cia vat

d -1a khoang cach giira 2 truc quay
2. Khéi tam
a) Ddi v6i he chat diém S 14 trong tam cua cac diém M; c6 khoi lugng m; goi O 1a

mot diém tay ¥, ta co
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X

Ve Yol zmzi’; Zmi i N Vi
0G=r, = = voi ri = OM,
Zm[ M
Néu ta chon O ¢ G thi r, =0
b) Béi véi vat ran:
I;dm J.;dm

Ia’m M

s =

B. Vi DU MAU
Vidu 1.

Cho mot khéi tru d(‘Sng chét khoi luong m

phan bd déu, c6 tiét dién 1a hinh vanh khan,

ban kinh ngoai la r, ban kinh trong la %

Khéi try nay lan khong trugt, khong van tde

dau tr dinh cia mot ban tru ¢ dinh ban

kinh R.

Goi I 12 momen quan tinh ctia khdi try d6i

voéi truc cia nd. Hay tinh I theo m var.
Huwéng din

m 4m

o) 3w
4

Khéi lugng riéng cta khéi tru rdng: D =
. , e < s 1 T 4
Khoi luong cua khoi try dac ban kinh r: m, = ﬁm = Em

Khéi lugng ctia khdi try ddc ban kinh 1/2: m, = %m “m=im

3

o 1 17
Momen quén tinh cua khoi trurong: 1=1, -1, = Emlr2 —Emz % =

>
8

mr? (1)
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Vidu 2.

Cho mét ban cau dic dong chat, khdi lugng m, ban O v,
kinh R, tim O(hinh v&). Chimg minh rang khéi tim G ﬁ
clia ban cau cach tim O ctia né mot doan 1a d = 3R/8.

s S
Huwéng din
Do ddi xtmg, G ndm trén tryc d6i ximg Ox. Chia ban cau
thanh nhiéu 16p mong day dx nho( hinh v&). X

Mot 16p & diém c6 toa d6 x= R sin a, day dx= Rcosa.da

) 2 /él\ dx
’ A — 2 7 — A= 3 A
¢6 khoi luong dm = pr(Rcosa)’dx véi m = p 3 R~ nén: X ;\ o

0)

m n/2

J. xdm I pniR * cos’ ausin ada

(=]
(=}

m m

R* x R* 3R
d= x. =P st = PT =3—(dpcm)
© 4m 0 4m 8

Vi du 3. Xac dinh toa d6 trong tam cua cac vat déng chét c6 khéi luong la p trén
mot don vi phan bd tuong tmg ¢6 hinh dang nhu sau

a. Doan day hinh cung, ban kinh R, chan goc « . Ap dung cho doan day nira
duong tron ban kinh R.

b. Ban phang hinh quat ban kinh R, goc & tim « . Ap dung cho ban ban
nguyét ban kinh R.

Huéng din

a) Toa dd trong tém cﬁz} cung tron ,

+ Do tinh chat ‘déi xung nén vi tri khoi
tam G cua doan‘déy nam trén truc‘Ox ’

+ Xét phan tir vi phan chiéu dai rat bé

c6 d6 dai va khéi lugng twong tng la

dl=Rdg
dm=p.Rdo

( Vi khdi lugng phan bb theo chiéu
dai)
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+Toa dd khéi tam G

N

2R sin @

— R
— o[ R

2
X = i j dm.Rcos ¢ = i p-RzCOSCD-dCD =
m:=, m
= _

(véi m=p.a.R)

Ecos pde=
a

VR
S

+ Ap dung cho doan day nira dudng tron @ = 7 = X; = 2
b) Toa dd trong tdm cua hinh quat.
+ Bién ludn nhu cau a. Trong tdm nam
trén truc Ox
+ Xét phan tir vi phan dién tich dS
gi61 han bdi hai duong tron ban kinh

r va(r+dr)co goc o tamla de co

khéi luong tuong tng 1a dm véi

X
dS =dldr=rdodr
dm = p.dS = pr.do.dr

( Vi khéi lwong phan bd theo dién tich)

+ Toa d6 khdi tim G
1A % 4.Rsing 1
2 e 2
x.=—/\prdr.| cospdp=——= vol m=—paR
. mlp f pdp=—m—t S pak’)

. 4R
+ Ap dung cho hinh ban nguyét o =7 = x; = 3—
V4
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C. BAI TAP VAN DUNG

Bai 1. Hai chiéc dia tron dong chat
gidng nhau chuyén dong trén mit @2 ﬂ
phing ndm ngang rit nhdn, theo @--“@_

duong thang noi tdm cac dia, dén gap
nhau. Céc dia ndy quay cung chiéu

quanh tryc thing ding qua tim ciia

chuing v6i cac toc dd goc trong tng 1a ;) va ..

Téc dung cta luc ma sat giita cac dia va mat ban khong dang ké, con tac dung
cta lyc ma sat xuét hién & diém tiép xtc hai dia v6i nhau thi dang ké. Biét cac dia co
khéi lwong m, c6 dang tru tron thing dimg, hai ddy phing, ban kinh R; phan tam dia c6
khoét mot 16 thing hinh try tron déng tdm va&i vanh dia, ban kinh R/2. Tinh mémen

quan tinh doi vai truc quay noi trén ciia moi dia.

Bai 2. Mot vat hinh cau ban kinh R dang dimg yén trén tim g méng CD. Mat

d6 khdi luong cia vat phu thudc vao khoang cach r dén tam cua né theo quy luat:

_m T
77R° R) m
la mot héng $6 duong. TAm o8
20 Mit ban
Tim gd duoc kéo “(° D

trén mat ban ndm ngang
theo chidu DC véi gia tbc
khong ddi a (xem hinh v&). Két qua 1a vat lan khong trugt vé phia D dugc doan /
va roi Xuéng mit ban. Hé sb ma sat truot gilia vat va mat ban la k, gia tde trong
truong 1a g. Tinh khéi lwong va mé men quan tinh cta vat ddi voi truc quay qua

tam cua no.

Bai 3. Mot khéi tru ddc c6 ban kinh R, chiéu
cao h, khéi luong m, lan khong truot trén mat
san nam ngang rdi va vao mot birc tuong thing
dung ¢ dinh (truc cua khdi tru ludn song song
v6i mat san va tuong). Biét hé sd ma sat giita

khoi tru va birc tuong 1a p; van toc cua truc khoi




try trude lac va cham 13 vo; sau va cham thanh phan vén téc theo phuong ngang

cua tryc giam di mot nira vé dd 16n; momen quan tinh ddi voi truc cua khdi tru la
I= ngz (hinh v&). B6 qua tac dung cua trong lyc trong lic va cham va bo qua

ma sat lan. Biét mat do khoi luong p tai mdt diém cua khéi tru phu thudc vao
2

. . . m

khoang cach r tir diém d6 dén truc cua n6 theo quy luat p=A(l+—)——.
R°"R°h

Tim hé s6 A.

Bai 4.

Cho vat 1 1a mot ban méng déu, dong
chét, duoc udn theo dang long mang thanh mat
phan tu hinh try AB cting, ngin, c6 truc A, ban
kinh R va dugc gin voi diém O bang cac thanh
cling, manh, nhe. Vat 1 c6 thé quay khéng ma
sat quanh mot truc ¢b dinh (tring véi truc A) di
qua diém O. Trén hinh v& OA va OB la cic
thanh cimg cung do dai R, OAB nam trong mit

phang vudng goc véi truc A, chira khéi tam G cua vat 1, C 1a giao diém cta OG va

long mang. Tim vi tri khdi tim G cta vt 1.

D. HUONG DAN GIAI BAI TAP VAN DUNG

Bai 1.
R R2+ 2 Rz
Mo men: [ = JX%)%‘[’IBdI‘1 ; T=R/2, I=rn( ! )= om
"~ T(R™—17) 2 8
Bai 2.
R

Khdi lugng ca vat: Ipd V=m
0

2 3m
Mo men quan tinh: dI = Edm.l‘2 =—

TR Anr?r’ dr
T
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=1, =|Rdl, =——mR’

’ ! * 105

Bai 3.

Str dung hé toa do tru:
R

I= J.rzdm = 27’51’1_[ pridr = 2nh mZA
0 R°h
25n
Bai 4.

Do tinh dbi xtmg, ta thdy ngay G nim trén dudng
thing dung Oy (xem hinh v&) nén chi céan tinh toa do

. 2m
ye = OG cua vat. Mat d6 khoi luong : p= —
nR
Xét phan tir dai d¢ , c6 khdi lugng dm = p.d/f =
2m 2m
—d/l = — da
nR T

. R

Theo cong thirc tinh toa d6 khoi tdm : y = —I * Rcosa
mJ-=
4

242R

I

Vay OG =

R 2
I(l + %)fdr = %mR2
0

0O -

g

dat
A
ds
LAY
m 2\/5R
do )

T

T
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Dang 2. PONG HQC - PONG LUC HQC

A. TOM TAT KIEN THUC

1. Céc chi y vé dong hoc va dong luc hoc vat rin:

— Cac dai luong @, @o, ®, y 1a dai lugng dac trung cho chuyén dong quay cuia vat
ran. Trong mot hé quy chiéu, o c6 gia tri nhu nhau véi cac truc quay bat ki
song song v&i nhau.

— Céc dai lugng a,;d,;a;v chi dac trung cho mét diém trén vat ran.

—  Giita chuyén dong quay ctia vat rin va chuyén dong tinh tién c6 cic dai lwong
vat li tuong duong nhau:

—  Cac dai luong lién quan dén chuyén dong ciia mot chat diém (hay chuyén dong
tinh tién cua vat rén) duoc goi 1a nhiing dai luong dai.

—  Céc dai lugng lién quan dén chuyén dong quay ctia mot vt rin quanh mot truc

duoc goi la nhitng dai luong goc.

Cac dai lvong dai: Cac dai luvong goc:

- Gia tbc. - Gia tbc goc.

- Van tdc. - Van tdc goc.

- Luec. - Momen luec.

- bong lugng. - Momen dong lugng.

Néu dai lwong dai 1a dai lwong vecto thi cac dai lugng goc twong tng ciing 1a dai
luong vecto.
—  Dinh Iy phan b van tdc:
Xét vat ran P dich chuyén trong hé quy chiéu (HQC) O.
Xét hai diém bét ki trén vat rin 13 A va B. Goi o 1a vén tdc goc quay cua

vat ran trong hé quy chiéu O. Hé thirc quan trong gitra cac van toc ciia A va B cua

vat ran tai mot thoi diém cho trude 1a: v, =V, + @ A AB )

2. Dic diém caa luc tac dung 1en vat rin
- Luc tac dung Ién vat ran thi diém dat 1a tuy y trén gia.
- o -
- Hé luc tac dung Ién vat ran (F1, F2, F3...)) ¢6 thé tim duoc hop luc hodc khong
tim duoc hop luc. Can phan biét hgp luc va tong véc to cac luc.
Ly thuyét va thuc nghiém cho thay, cé thé xay ra mdt trong ba truong hop (TH)
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duéi day:
TH1: Vat chi chuyén dong tinh tién giéng nhu mot chat diém. Trong truong hop
nay hé luc tuong duwong vai mot luc duy nhét dat tai khdi tim va téng cac luc cling
1a hop luec.

TH2: Vat chi quay quanh mét truc di qua khdi tam. Trong truong hop nay hé luc
tuong duong voi mot ngdu luc ma nhu ta da biét khong thé tim duoc hop luc cua
noé. Vi hé luc khong ¢ hop luc nén ta phai néi la tong cac lyc tac dung vao vat
bang 0, con tong cac momen luc ddi voi mot truc di qua khoi tim thi khac khong
va do do vat chi quay quanh khéi tam dimg yén (néu ltc dau vat dung yén).

TH3: Vat vira chuyén dong tinh tién, vira quay quanh khéi tam. Trong trudng hop
nay, h¢ lyc twong duong voi mot lyc dat tai khéi tAm va mot ngau lyc. Do d6, luc
tuong duong dat & khbi tam khong phai 14 hop lwc ma chi 14 tong cac lyc.

3. Cach xac dinh téng cac lwc:

a. Phuong phap hinh hoc:

Gia sir vat ran chiu ba lyc dong thoi tac dung 1a

F1 , Fz va F3 (Hinh a). Lay mot diém P bat ki
trong khong glan lam diém dit cta luc, ta v& cac

> o
luc F'1, F', va F'3 song song, cung chicu va

- > —
cung d6 16n vai cac luc Fi, F2 va F3 (Hinh b).
Dung quy tac hinh binh hanh ta tim dugc hop luc

- — —

cua h¢ lyc dong quy F'1, F', va F';. Hop luc o =8
i - > -

nay la tong cac lyc cua hé lyc Fi, F2 va Fs. b) —

b. Phwong phap dai s6:

Chon mét hé truc toa d6 Dé-cac (Ox, Oy) ndm trong mit phang ctia vat rdi chiéu
- > - i -

cac luc Fi, F2, F3 1€n cac truc toa d6. Tong cua cac luc 1a mot luc F, c6 hinh

- >

chiéu Ién cac tryuc toa dd bang tong dai so cia hinh chiéu cua cac luc Fi, F2 va

-

F3 1én cac truc do:

Fx=Fix+ Fox + Fx = Zle

Fy=F+ Fzy + F3y 2 Fiy.

Tom lai, tong cac lyc la mot lyc chi tuong

dwong voi h¢ luc vé tac dung gay ra chuyén

dong tinh tién cho vdat ran ma thoi.

4. Bieu thirc vécto momen lyc doi voi mot

truc quay.

Biéu thirc ciia momen lyuc dbi véi truc quay

A dugc viét dudi dang vecto nhu sau:
- -> -

M = r A Fy, trong do, Ft 1a thanh phan
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5
ti€p tuyén cta luc F vdi quy dao chuyén dong cia diém dat M cua vecto luc, con
- -
r = OM la vecto ban kinh cta diém dat M.
> o
Theo tinh chat cua tich ¢6 hudng cia hai vecto thi ba vecto r, F¢ va M tao thanh
-
mot tam di¢n thuén. Theo do, vecto momen M c6 phuong vudng goc voi mat
- -
phang chira r va F., tic 1a ¢6 phuorng cua truc quay A. Vi thé momen lyc 1a mot
dai luong goc va duogc biéu dién bang mot vecto nim doc theo truc quay (vecto
truc).
Neéu chon chiéu duong cho truc quay (phu hop vai chiéu duong cua chuyén dong
quay) thi momen luc la dai lugng dai s6. Momen luc ¢6 gia tri dwong n€u vecto
N
M cung chiéu véi chiéu duong cia truc quay va nguoc lai.
5. Pinh luat Niu-ton II cho chuyén dong tinh tién va chuyén dﬁng quay
— Trong trudong hop téng quat, khi chiu cac luc tac dung, vat rin vira chuyén
dong tinh tlen vira quay quanh khéi tam.

N
beé tim gia toc a cua chuyén dong tinh tién (ciling la gia toc a cua khoi tam), ta ap

- -

dung phuong trinh: >2F=ma, (1)

hay:  2Fx = may va 2Fy = ma, (1.b)

Dé tim gia toc goc ciia chuyén dong quay quanh mét truc di qua khéi tam, ta ap
dung phuong trinh:

— -
Z M = IG Y (2)
hay: XM = Igy (dang dai sd).
— Dicu kién can bang tong quat chi 1a truong hop riéng cua hai phuong trinh (1)
- - - -

va(2)khi a = 0 va y = 0.Néu ban dau vat dung yén thi vat tiép tuc dimg
yén. Ta c6 trang thai cAn bang tinh.
N
Can chu y 13, khi vat ¢ trang thai can bang tinh thi > M = 0 khong chi d6i véi truc
di qua khéi tim, ma d6i v6i ca mot truc bat ky.
—  Dbi véi mot vat ran quay quanh mdt truc ¢b dinh thi chuyén dong tinh tién cla
vat bi khir boi phan luc cia truc quay.
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B. Vi DU MAU

Vi du 1. M6t thanh cing AB ¢6
chiéu dai L tya trén hai mat phing
Py va P, (Hinh v€). Nguoi ta kéo
dau A cua thanh 1én trén doc theo

mat phing Py véi van tdc VIO

khong dbi. Biét thanh AB va vécto
VO luon niam trong mit phing
vuodng goc véi giao tuyén clia Py va Py; trong qué trinh chuyén dong cac diém A, B
luén tiép xtc véi hai mat phang; goc nhi dién tao boi hai mit phing 1a p = 120°.
Hay tinh van téc, gia tdc cua diém B va van tde g6c¢ cua thanh theo vy, L, o (a0 12
gdc hop béi thanh va mit phing P»).

Huwéng din

Cac thanh ph?ln vén tdc ciia A va B doc theo thanh béng nhau nén:

V3

ve = vacos(60°- a)/cosa = v, (% + Ttga)

Chon tryc Oy nhu hinh v&, A ¢6 toa do:
y = Lsina = y’= Lcosa.. o’ = vocos30°.
Van tbc goc cua thanh:

v, cos30" _ voV3
Lcosa 2Lcosa
dv, NE) L 3vg

GiatocciaB: a= =V, o= 3
dt 2cos” a 4L cos’ a

S —
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Vi du 2. Mot vat hinh cau ban kinh R dang dimg yén trén tim gd moéng CD. TAm
g duogc kéo trén mit ban ndm ngang theo chiéu DC voéi gia toc khong ddi a (hinh
v&). Két qua 1a vat lan khéng trugt vé phia D duge doan / va roi xuéng mat ban.

Hé sO ma sat truot giita
m

vat va mat ban 1a k, gia @
tdc trong trudong 1 g. Biét i ox
AR Tamgo Mit ban

khéi lwong va moé men o
C D

quéan tinh cua vat doi voi
tryc quay qua tam cua no

44

lan luot 1a m va I, = —mR”?
105

1. Hay xéc dinh thoi gian vat lan trén tim gd va gia téc tim O cua vat dbi voi
mat ban.
2. Tai thoi diém vt roi khoi tim gd van toc goc cuia vt bang bao nhiéu?
Chung minh rang trong sudt qua trinh chuyén dong trén mat ban vt luén
luén lan co truot.
4. Vat chuyén dong duoc mot quang duong s bang bao nhiéu trén mit ban?
Huéng dan

W

Cach 1:
Xét hé quy chiéu gin voi tim gd. Vat chiu tac dung cua lyc quan tinh hudng vé

phia D: F=-md vaco d6 lon F = ma. Xét truc quay tac thoi di qua B. Chon cac

chiéu chuyén dong la duong. \/Jr
14 F
IB=IO+mR2=—9mR2(1) (0%’ +
105 _ —_
- B D
F,R =ma=1I,y 2) s
1 1 44
Glélhé-y:ﬂ,alzz’YRzﬂ’alz—a
149R 149 149
Cach 2:

Viét phuong trinh chuyén dong quay véi truc quay qua tim O:

173



Goi F la luc ma sat nghi gifra qua cau va tam van, a; 1a gia toc cua qua cau doi voi

dat:

FR = Ioy (1)

F =ma;, 2)
a=a+ ’\{R (3)
105 105 44
Giéihé:y:—a;au:yR: a ;a,=—-a
149R 149 149

(YR 1a gia toc tiép tuyén ddi véi tim quay B, aj» 1a gia toc tim O ciia vat déi voi
tam gd).

1. Thoi gian dé vat chuyén dong trén tim gd cho dén luc roi xe:

P
a, 105a \a

) \/ZW \/210&1 . lat

' yR 149R* -2 R

3. Van tdc theo phuwong ngang cuia vat khi cham mit ban bang véan téc theo phuong

44a 298¢
ngang ctia n6 khi roi khoi tim gb: vo=ajt= —— ,S5+/al
149 105a
Chon thdi diém vat cham
mat ban 1a thoi diém ban n \a’o
\ N [ J
dau.Cac chiéu duong nhu = O o1
£ Yo Mat ban
hinh v€. Chung ta c6 nhan %
xét 1a ngay tir thoi diém o

nay vat da lan c6 truogt, vi v, # R, . Trude khi ddi chiéu quay thi vat luén lan co
trugt. Mudn vat lin khong truot, didu kién cén 1a vat phai dbi chiéu quay.

Gia st dén thoi diém 1 ndo d6 vat chuyén dong tinh tién v6i van téc v’ va quay
vO1 van tde g6c ®’. Su dung céac dinh li bién thién dong lugng va momen dong

luong :
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I F dt=my -v) = j F_Rdt = I’ — ) = oo — o) =mR - vo) ()
0 0

Thay biéu thirc cua I va @o vao (¥), ta thu duogc: [jo'= mR*v'. Diéu d6 co nghia
khi quéa cau ddi chiéu quay (©’=0) thi v’=0 vat dirng lai. Vay vt lin c6 truot trén
sudt qué trinh chuyén dong trén mat ban cho tdi khi dung lai.
\% k v 44%al al
< Sp- Yo - ~0,124 —
kg 2 2kg  149.105.kg kg

Vi du 3. Mot qua cau dic dong chit c6 tim C ban kinh R va khéi luong m=1kg,
duogc dat trén mat nghiéng AB ctia mot

ném ABD c6 goc nghiéng 1a o = 45°, A

khdi lugng cta ném 1a m, = 2kg. Bo C
. co A ST —>
qua ma sat trugt gira n€ém va mat san F
ndm ngang, ldy g = 10m/s* (hinh v&). B D

Hay xac dinh lyc F theo phuong ngang
can tac dung 1én thanh AB cua ném dé:
a. Qua ciu C van dimg yén trén mit ném.

b. Qua cdu C lan khong truot di 1én dinh A v6i gia tbe a = 2m/s%.

Huéng dan
a. Do qua ciu ding yén trén ném, ném
X
o F Y
giatoccuahélag=—— (1) A
m, + m,
+ Xét qua cau mj, Chon hé quy chiéu

gan voi ném co cac tryc toa do nhu

hinh vé

Trén phuong Ox: F,, cosa —m gsina —F, =0

S macosa—mgsina—F, =0 (2)

Phuong trinh chuyén dong quay quanh tam C la:
F _R=Iy=0 (3)

msn
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+Tir (1), 2) va (3) Tacé F = (m, +m,)gtana = 30(N)

b. Phuong trinh dong luc hoc ciia ném trén phuong chuyén dong, chon chiéu
duong 1a chiéu chuyén dong ¢

F-Qsina-F, cosa=m,a, v6iQ=N 4)

+ Cac phuong trinh dong luc hoc clia qua cau ddi voi ném, chon chidu chuyén
dong 1a chiéu dwong

Trén truc Ox: m,a,cosa—m,gsina—F, =ma Q)

Trén truc Oy: N —m,a,sina —m,gcosa =0 (6)

Phuong trinh dong luc hoc quay quanh tdm C la:

2 , a 2
F R=Iy=—mR —=F =—ma 7
msn. 7/ 5 1 R msn 5 1 ( )
+Tir (4), (5), (6) va (7) ta tim duoc

o S0my +my)gsina +Ta(m, sin® a +m,) +2m,acos’ a

~40,6(N)
Scosa
Vi du 4. Mot khéi tru dic, ddng chat, khbi luqng M, ban kinh R, dugc dit trén mit
phang nghiéng cb dinh, nghiéng goc a = 30° so v6i mit phang ngang. Giira chicu
dai khdi try c6 mot khe hep trong do6 c6 161 ¢6 ban kinh R/2. Mot day nhe, khong
gian dugc quin nhiéu vong vao 13i rdi vét qua rong roc B (khdi lugng khong dang
ké, bo qua ma sat & truc rong roc). Dau con lai cia day mang mét vat nang C khdi
lwong m = M/5. Phan diy AB song song voi mit phang nghiéng. Hé sb ma sat nghi
va hé sb ma sat trugt gilra khéi tru B
va mat phang nghiéng: u, = u: = u. .
Tha h¢ tir trang thai nghi: A
a. Tim diéu kién vé u dé khdi try
lan khong trugt trén mat phing C
nghiéng. Tinh gia tbc ap cua truc
khdi tru va gia toc a ctia m khi do.
b. Gia sir 4 khong thoa min diéu
kiép ¢ cu a. Tim gia tdc ay cua truc o
khoi tru va gia toc a cia m. ¥ 2

Huwéng din
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- Chon chi?‘:u duong nhu hinh vé.
Gia st chiéu cua luc ma sat nhu
hinh.
- Phuong trinh DL II Niu-ton cho
khoi tdm khoi tru A va vat C:
P,+F +N+T =ma,
T'+ PC =mad
- Phuong trinh cho §huyén dong
quay quanh truc doi xiUng qua

khéi tam G: F,.R + rR_ Iy
2

- Khdi try khéng truot trén day
R
nén: a,— re_ a
2
Bd qua khoi lugng ctia rong roc va ma sat ¢ truc rong roc nén: T= T°.
a, Khéi try 1an khong truot trén mit phang nghiéng nén: a,=yR

Psina—F, —T = Ma, )
2
FmS.R+T.£: GszR—7:M£a0 2
Tir d6 ta 6 hé: p M2 M 2 2
—a= 3
55 T 00 ®)
=yR=2a (4)
P M M
T (3)> T=g+?a:?(a0/2+g) ®)
T M M 9a
Tu (5),2) F = JR-—=pl Ly /24 g)=—(- 6
Thay (5),(6) vio (1):
Mg M 9a, M 8
76 T (204 o) +20)=Ma, >a,=—go>0 (7
5 10( 5 g) lo(ao g)=Ma, > a, 318 (7)
ms =T 9&_ :LMg>O
Thay ag vao (6),(4) suy ra: 102 62
a=—g>0

31

Vay khéi tru A di xuéng, vat C di 1én va luc ma sat ¢ chiéu nhu hinh vé.

NG

Diéukién: F, =F ,uN<:>62Mg<,uMg—<3—<

msn

b, Khi xay ra sy lan cé truogt ctia khéi tru trén
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mit phang nghiéng; F. . =F, =uN=uMg——

Psina—-F

mst

F .R+T.§=I

mst

Ta c6 hé phuong trinh: P M

Tir (9) > T = MRy — uMg/3

Thay T vao (10) > a=

—T = Ma,

07=M77

MRy — uMg 3 — Mg / 5
y — uMg~3 - Mg SRy Sug3 g

M5

Thay a vao (11) = a, :5R7/—5,ugx/§—g+§=“%R—5,ugx/§—g

Thay ag, T vao (8)—>7/=m5;
13 R
10 2 9 7
a=—— \/§+— sa, =—— \/§+—
13ﬂg 138 0 26#8 g

3 . ,
Véi g > 1 thia>0,ap >0 khoi tru va vat chuyén

dong cung chiéu duong.

C. BAI TAP VAN DUNG

Bai 1. Trén mit phing thing dimg
P ¢6 v&€ mot vong tron C ban kinh R
tiép xtic v6i mat phing ngang. Mot
chiéc vong M c¢6 ban kinh R lin

khong truot trén mit phing ngang

tién veé phia vong tron C. Vén toc

ctia tim O; cua vong M 1a v. Mt phiang cia M ndm sat mit phing P. Goi A 1a mot

giao diém cua hai vong tron khi khoang cach giita tdm cta ching 1 d < 2R. Tim:

a) Van toc va gia toc cta A.

b) Bén kinh quy dao va vén tdc ciia diém nam trén vong M tai A.
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Bai 2.Mot dia ning ban kinh R ¢6 2 day khong dan quin

vao. Cac dau tu do ciia day gan chit (hinh v&). Khi khéi

dia chuyén dong thi ddy ludn cing. O mét thoi diém van

tdc goc cua dia bang o va goc giita cac day 1a a.. Tim van a

tdc ctia tim dia ¢ thoi diém nay. ' \\9)
Bai 3. Mot vanh tron manh ban kinh R khéi @
luong M phén bd déu. Trén vanh ¢ mit trong
co gén mot vat nho khoi lugng m (hinh v€).
Kéo cho vanh lan khong trugt trén mat ngang

sao cho tdm cua vanh c6 van toc vo. Hoi vo

phai thoa man didu kién gi dé vanh khong nay
lén? Lyc tac dung 1€n vanh dé kéo vanh
chuyén dong véi van tdc khong dbi (nhu gia thiét) khong co thanh phan thing
dung?

Bai 4. M6t hinh tru c¢6 khdi M duge b6 tri thanh co hé nhu hinh v&, hé sé ma sat
cta hinh tru v6i mét phing ngang 1a i, v6i mit phing ngang 1a w,. mit phing
ngang chuyén dong déu vé phia tri, can phai tic dong vao mit phing ngang mot
lyc F nho nhit 12 bao nhiéu dé xay ra diéu trén.

Bai 5. C6 hai rong roc 13 hai dia tron gin dong truc . Rong roc 16n ¢6 khdi lwong m
= 200g, ban kinh R; = 10cm. Rong roc nho c6 khdi lugng m’ = 100g, ban kinh R,
= 5cm. Trén rinh hai rong roc ¢ hai day chi quin nguoc chidu nhau dé khi m; di
xudng m; di 1én hoic nguoc lai. Pau day cia rong roc 16n mang khdi lugng m; =
300g, dau day cua rong roc nhé mang khéi lwong m, = 250g. Tha cho hé chuyén
dong tir trang thai dimg yén Lay g = 10m/s>,

a. Tinh gia tdc cia cac vat m; va m.

b. Tinh lyc cing ctia mdi day treo.

Bai 6. Cho co hé nhu hinh vé . Rong

roc ¢6 dinh va con lin cung khdi M,R
luong M, ban kinh R. Soi diy quin

quanh con lin rdi vit qua rong roc.

Mot vat khdi lugng m dugc budc vao M,R
déu ty do cua day. Tha cho con lan lan

khong truot trén mét phang nghiéng co o
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dinh. Biét day khong truot trén rong roc va trén con lan. Tinh gia tbc cta vt m.

Bai 7. Cho hé nhu hinh v€. Pia
CI

dong chit co khdi luong m, ban m
; 2 ; A: R
kinh R. Xe day c6 khoi lugng M @

= 2m chiéu dai L = 1m. Xe diy

c6 thé chuyén dong dé& dang. '3 e

Trén dia ge"m mot vanh rat nhe L
- R . %
ban kinh r = E , trén vanh quan

mot s¢i day nhe khong dan, dau kia cua day duoc ndi v6i vat m qua mdt rong roc
nhe. Ban dau dia nam giita xe day, day dugc giit cang. Sau d6 nguoi ta tha nhe cho
hé chuyén dong. Biét ring dia lin khong truot trén xe. Cho g = 10m/s%. Xac dinh
thoi gian dia lan trén xe va quing duong vat m roi xudng tuong tng.
Bai 8.Trén mit phing nghiéng goc ¢ c6 mot hinh hop nhé va mot hinh tru rdng.
Try rong o khéi lvgng m ban kinh r, c6 momen quan tinh la I = mr2. Ca hai bit
dau chuyén dong xuong dudi, hdp truot voi hé so ma sat ¢, tru lan khong truot.

a) Tinh & dé hai vat chuyén dong ludn cach nhau khoang khong déi.

b) Néu 1" 1ahé s6 ma sat giira tru va mat phing nghiéng. Tim diéu kién cua

u' dé c6 chuyén dong trén?

D. HUONG DAN GIAI BAI TAP VAN DUNG
Bai 1.
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a) Giao diém A dich chuyén trén duong tron C voi vén tde va tiép tuyén véi C,

JR?-d?/4

hinh chiéu 1én phuong ngang 13 vy = v/2 = vacoso = VAT . Vay:

_ \%

Vp =—F—.
2 l_diz
' 4R?

Vi thanh phan vén toc ciia V A theo phuong ngang khong d6i nén gia tc cua A

huéng thing dimg va thanh phan cua gia tdc nay 1én phuong ban kinh O,A 1a gia
tbc hudng tam:

VA . _ _
Rcosa.  4.R.cos’a  4R(1-d’/4R?)Y?

ap, =a.coso =

b) Trong khoang thoi gian rat ngén quy

dao cong cua diém A (tai A) trén vong

¢6 thé coi 1a mot cung tron. Vong lan
khong truot nén ¢ thé xem nhu n6 dang M
quay quanh diém tiép xtc voi van toc
géc ® = v/R.

Ta c6: A1 = 2R.cosp, voi B = o/2.

oo l{n /l_iJ 7777, 707777777,
4R?

2
DOdéV1:CO.IA1=V 21 1+ l—d—2 .
V 4R

Gia toc cua A; huéng vé tim O; va c6 do 16n 13 a; = v¥/R. Gia téc hudng tAm

2 2
ciia A; lai 1: ay = ar.cosp = ~. Vay: Ry = 2R [2 1+,/1—d—2
R, 4R
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Bai 2.

Goi vp la van toc cda tam O cua dia. Tai cac di€m tiép xtic C va D ctia day va dia

vén tdc 1a:
Ve =V + Ve
. e))
Vp =V, + Vo
trong d6 vpo va veo 1a cac van tdc cua C va
D trong chuyén dong quay quanh O:
Vco = VDo = oR
Do day khong gian nén hinh chi€u cta v
va Vp 1én phuong cua cac ddy tuong umg phai
bang khong. Chon hé quy chiéu gén vé6i tim O
cua dia va hai truc song song voi hai day, nhu
vay goc gifra hai truc ndy bang . Chiéu V.
va Vp cho boi hé cac phuong trinh (1) 1én hai tryc ta dugc:
Vex = Vox - OR =0
C6 nghia la V,, hudng theo phan giac cua goc gitra hai day, va c6 do lon la:
oR
V "
cos(a/2)
Bai 3. Q
+ Khi m & vi tri bt ki, luc tac dung vao m

c6 P va F lyc ma vanh tac dung vao m. Cé

thé phan tich luc F thanh hai phin: N co

phwong tring vdi ban kinh vanh tron, chidu P N

huéng tim, O c6 phuong tiép tuyén véi
vong (hinh v§).

Dinh luat II: ma=P+Q0+N €))
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O = Psina

Chiéu (1) theo Q v theo N 2
Pcosa+ N =—2

+Thanh phan luc F tac dung vao m theo phuong thing dung: Fy= Qsina - N cosa
(3). Tu (2) va (3) ta co:

2 2

. my mv
F, :Psmza—[ RO —Pcosa]—cosa:P— RO cosa .

2
mv;
R

Theo dinh luat III lyc tdc dung tor m vao vanh M c6 phuong nguoc voi Fy, (Fy’

(Fy)max khi o0 = 0 vat & vi tri cao nhat, F, hudng xubng voi (Fy)max =P -

huéng xubng):

2
my .
0 _P . Vanh khéng nay lén khi:

(Fy),max = - (Fy)max =

'

2
my. m
F <Moe=—"—_P<Mo=v < ||1+— |oR
( g R g=>, ( Mjg

y )max

Bai 4.

Hinh tru ¢6 hai kha ndng quay hay khong quay.

Gia st try quay:

Khi mit phing ngang chuyén dong déu thi tru quay déu va gia toc ciia khéi try
bang khong

% 2

Ta c6: + Tong cac Moment luc dbi véi truc quay qua khoi tAm béng 0:
Fi=F,=F
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+ Theo phuong ngang: Nsina - F> cosa -Fi=0 (1)
+ Theo phwong thing ding: N; — Mg — Nacosa - Fasin o = 0 2)

Sino

Rt gon biéu thiec ta thu duoc: *I+cosa 3)
N, =Mg+N,
Nhdén xét F, Ny, N, phu thudc vao i, o, o va co hai truong hop cé thé xay ra:
e Truong hop 1.
ti Ni > pz N, hinh try quay, F = N>

. sina
Khidotr 3): Ny———=,N,
l+cosa
sina o A 1 e
l.a/ ————>u, => Ny, =0, F =0 vdi dicu kién puiN; > N, véi moi gia tri
I+cosa
cua i, .
sina a1 . A 1ia , .
1.b/ —————< 2, khi do hinh tru bi ket, diéu kién piN; > N, xay ra voi
l+cosa
Wi=> Mo,

e  Truong hop 2.
w1 Ni < g2 N, hinh try khong quay dugc F = piNi.

sina
Tu (3) suyra: N, ——— =y N,
1+cosa
sina M,
WMg+N2) =N — 2% TimraN,= — Y&
1+cosa sin
1+cosa
sin o s . 1 ea .
2.a/ p 2 ——————, khi d6 tru bi ket, dicu kién piN; > poN» khi py < po.
1+cosa
20/ g <—2%  khid6 F = N = (N2 + Mg).
l1+cosa
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mMg

Hay: F =

Y l1+cosa

gy 0%
sin &
Piéu kién N, < pN, xay ra pr = _sme
Khi l+coscx
sin
MHy > —— uz {
1+cosa

HaN2 > i (N2 + Mg)

Dbanh gia:

Biéu dién két qua qua d6 thi, do
thi biéu dién mat phing i, L

chia lIam 3 mién

- Mién 1: Gng véi truong hop

(l.a)

- Mién 2: Gmg véi truong hop

(1.b ) va (2.a) hinh try bi ket nén F = oo
- Mién 3: ing véi truong hop (2.b),

F= /LllMg
1+cosa
1=y ———
sin o
Bai 5.

P; = m;g > P, = myg, nén m; di xudng,
m, di 1én. Phuong trinh chuyén dong
cua m; va my:

P+ =mya; P+ T, =mya, (1)
Chiéu (1) theo chiéu (+) la chiéu

chuyén dong cua m; va my

{mlg_Tl =ma, )
I, -m,g =m,a,
Voirong roc TiIR; - TR, =1y (3). T\

ml

m2
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1 1 a a
I=—mR} +—mR;;y =—=—2;a, =2a,.
2 2 R, R,
+ Nhén (2a) vdi Ry, (2b) v6i Ry, 10i cong hai vé (2) va (3):
= migR; - mygR> = mia1R1 + measRy + Iy =
I R, +m,R
a2(2mlR1 +m,R, +R—J =a, = (m Ry +myRy g

2

thay s6 ta dugc: a; =

2m R, +m, R, + —
141 2542 R2

1,842 (m/s?); a; = 2a, = 3,68 (m/s?)
+ Thay a;, a» vao (2) ta duoc
T =1,986 (N); T.=2,961 (N)
Bai 6.

Vat m: Dinh luat II Niuton
-mg+Ti=ma (1)

Rong roc B: Can bang truc
quay qua tam:

TR+ TR=1y=- MR %
2 R

o Ty +T2=% )

Con lan A: Can bang truc quay
qua K:

IK =
1 2 , 3 2
—MR” + MR*==MR
2 2
. , 3 , a'
MgRsina —T2.2R= I,y :EMR 2 3)
Ta co: a=2a’ 4
2g(Mgsina —2m)

Tu (1); (2); (3); (4) timduoc a=
(1); (2); 3); (4) SM +4m

Bién luan:
Z . 2m . A C 1A o o 4 N J4 N
Néu sina > Y3 thi a>0: vat m di 1én, con lan lan xudng va cudn day.

A 2m A P o 1s 1A N 12 A
Neéu sina < W thi a<0: vat m di xuong, con lan 1an 1én va nha day.

C 2
Neéu sina = Vm thi a=0: hé dung yén.
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Bai 7.

Goi a;: Gia toc khéi tam dia
a,: Gia toc vat m véi dét

as: Gia toc M véi dat

Xét chuyén dong cua dia:

. . 2 3
+ Vi truc quay dia qua diém ti€p xuc: TE R= | |

Iy
V6i I = 1/2mR?+ mR? = 3/2mR?
TR = EmRzy
2 2
=T =mRy )
+ Gia sur Fms tac dung 1én dia huong nhu hinh vé: T - Fis=ma; (2)
(1)(2) = Fns=T -ma;=m(Ry - a;) 3)
Véi truong hop nay M néu chuyén dong thi s& chuyén dong cung chiéu voi
dia
—a, > Ry. Két hop v6i (3) = Fms=0
+ Gia st Fms hudng nguoc lai: T + Fpg= ma, 2)
(D(2)=Fms=ma;— T =m(a; - Ry) 3
V6i trudng hop nay M néu chuyén dong thi s& chuyén dong ngugc chidu
véi dia
=a, < Ry. Két hop v6i (3°) = Fums=0
Vay Fus=0=M khong chuyén dong. Khi d6 a; = Ry

Xétm: mg— T =ma,=m. %R.y 4)
Thay (1) vao (4) = mg - mRy = 3/2.mRy
=>y= 28

! SR

2
=a;=Ry= ?g = 4m/s?

s=L/2=0,5m:>t:‘/§:O,SS
a

= a= %R.y = 6m/s’

m di xubng mot doan: h = 1/2a,t*= 0,75m

Bai 8. )

- Gia toc cta khoi hop: a1 = g(sin - fcos) (1

- Goi gia tdc khéi tru 1a a; )

Phuong trinh chuyén dong tinh tién: mgsin - Fns=ma,  (2)
Phuong trinh chuyén dong quay: Fnsr =1. ¥ 3)
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Tru lan khong trugt : a,=y .r

Tur (2),(3),(4) rit ra: a, =2 Smla - % gsina

1+

2
mr

- Dé hai vét chuyén dong luén cach nhau mot khoang khong ddi:

a=a; =tana=2u
Tu (2) —>F = %mg sina
. <u'N

tan o
2

' '
F <u'mgcosa— u'>

= p
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Dang 3. VA CHAM - XUNG LUC - NANG LUONG
A. TOM TAT LY THUYET

1. Momen dong lwgng va dinh luit biao toan momen dong lwong
a. Momen dfng lwong

Momen déng lwong ciia vét rdn doi véi mét truc quay bang tich sé ciia momen
qudan tinh cia vdt doi véi truc quay dé va vdn toc géc cua vit quay quanh truc do:
L=1w

Don vi cia momen dong luong: kg.m?.s™!.
b. Pinh luét bdo toan momen dfng lwgng
Pinh luat: Néu téng cdac momen ngogi luc tac dung lén mot vdt rin (hay hé vat) dvi
VoIl mot truc bcing 0 thi momen dong luong cua vdt rin (hay hé vat) doi véi truc do
dwoc bdo toan.
Céc truong hop riéng:
- Néu momen quan tinh I khong dbi: Vit s& dimg yén hodc quay déu quanh truc do.
- Néu vat (hodc hé vat) c6 momen quan tinh thay doi, ta c6 /@ = const

— o, = 1,0, = const

2. Thé ning caa vat rin:
Xét voi vat ran tuyét doi, trong trong truong co gia toc g, Z la dg cao cua

khdi tam G tinh tir mot mbc nio d6, vat ran c6 thé ning bang thé nang ctia khoi tim
mang tong khéi lugng ctia vat ran: U = MgZ.

3. Pong ning cia vit rin:
- Khi vat rin quay xung quanh mét truc quay c6 dinh A: W = — I,.»?

Chu y: Néu truc quay A khéng qua khdi tim G, cin xac dinh I, qua Ig boi dinh ly

Steno.
. 1 1
- Trudng hgp tong quat: W = 5 I6.00% + 5 M.Vg?

"Pong ning toan phan cua vat rin bang tong dong ning tinh tién cua khdi tdm

mang khéi lugng cua ca vat va dong ning quay ciia né xung quanh truc di qua khoi

n

tam".
0)2
- Néu vat quay quanh tam quay tirc thoi K thi: W =1, TK

4. Dinh luit bao toan co ning:
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- N6i dung: Khi céc luc tac dung 1én vat ran 12 luc thé, thi co nang E cua hé vat rin
dugc bao toan: W = W4 + W, = const.
- Néu trong qua trinh bién d6i cua hé tur trang thai 1 sang trang thai 2, c6 lyc ma
sat, lyc can... tic dung ma ta tinh dwgc cong A ctia cac lyc dy thi c6 thé ap dung
dinh luat bao toan nang lugng dudi dang:

W,-W;=A.

B. Vi DU MAU
Vi du 1. Cho mét khéi try dong chat khoi
luong m phén bd déu, c6 tiét dién 1a hinh

vanh khan, ban kinh ngoai la r, ban kinh

r . v 1x A
trong la 5 Khoi tru nay lan khong truot,

khong van tdc dau tr dinh cua mot ban tru cd
dinh ban kinh R.
a. Goi | 1a momen quan tinh cua khéi tru dbi véi truc cta no. Hay tinh I theo
mvar.
b. Xéac dinh van tdc khdi tim cua khdi tru theo @, voi @ la goc hop badi
dudng thiang dimg va duong thing nbi tim ciia khdi tru va ban tru.
¢. V&i gia tri ndo cta ¢ thi khéi try bit dau roi khoi mit ban try. Bé qua ma
sat lan.
Huéng dian
m 4m

o) 3w
4

a/ Khéi luong riéng ctia khdi try rong: D =

2
. . 4
Khoi luong cua khoi try dac ban kinh r: m, = r—zm = gm
-
4
A 5 A - ’ , 4 1
Khoi luwong cua khoi try dac ban kinh r/2: m, = Em —-m= gm
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. x |
Momen quén tinh cta khoi try rong: I=1, -1, = Emlr2 ——m,—= “mr? (1)

2 4 8
A - s Ao X 1 2 1 2
b/ Dong nang cua khoi tru rong: W, = EmvC + EI(D 2)
Vi khdi tru ldn khong truot trén ban tru — Ve =1.0 (3)

Thay (1), (3) vao (2): W, :%mvé

. 1
Ap dung dinh luat bao toan co nang, ta co: mg(R + r)(l —cosg) = %mvé

= Ve = %(R+r)(l—cosgp) 4

2
. m
¢/ BL II Newton cho khoi tru trén phuong hudng tam: mgcosp — N = R Ve
+r
V2
Khi hinh try roi khoi ban tru: N=0 — cosp = ——— (5)
g(R + r)
. 16
Thay (4) vao (5), suy ra: cos@ = 5
Suy ra: ¢ =56,5°
Vidu 2.
Q A
Mot thanh thang OA dong chat, tiét %/?fﬁ |
dién déu co chiéu dai ¢ va khéi L
lwong M c6 thé quay khong ma sat b
xung quanh tryc ¢d dinh nam ngang i i
di qua dau O cua né. Mémen quan n
tinh ctia thanh OA ddi véi truc quay o
B

1 .
0 la I=§M£2. Lic diu, thanh

dugc gitr ndm ngang, sau duoc tha
roi khong van toc dau. Khi thanh t6i
vi tri cAn bang, dau A ctia n6 dap vao mét vét B co kich thudce nho va ¢ khdi luong
m, dat trén mét gid d& phang ndm ngang (Hinh v&). Va cham 13 hoan toan dan hoi.
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a. Xéc dinh van téc goc cua thanh OA va van tbc cuia vat B ngay sau va cham.
Bién luan céc truong hop co6 thé xay ra dbi véi chuyén dong ctia thanh OA ngay sau va
cham.

b. Xac dinh goc 16n nhat ma thanh OA quay dugc so véi vi tri thing dimg sau va
cham.

¢. Xac dinh quing duong ma vat B di dugc tir thoi diém ngay sau va cham
cho t&i luc n6 dimg lai. Biét hé s6 ma sat giita mat gia d& va vat B ti 1& bac nhit véi
d6 doi, hé s6 ti 16 1a k, gia & du dai.

Huwéng din

a. Goi wp 1a van toc goc cua thanh ngay trude va cham voi vat B.

Mgl = Lot o o - [MBL_ [z
2 2 1 1

+ Goi ® 1a van tbc gbc cua thanh va v 1a van tdc cua vat B ngay sau va cham. Ap
dung dinh luat bao toan mémen dong lugng cho hé ngay trudc va sau va cham:

lo, =lo+ mv/= I(o,—o)=mv/ (1)
+ Va cham 14 hoan toan dan hdi nén dong ning duoc bao toan:

1 1 1 ’ ’
510302 :51(02 +§mv2 = o, -0 _mv_3my (2)

I M7
~ M-3m _ M-3m [3g
(M+3m) *  (M+3m)V ¢
+ Giai hé (1) va (2) ta duogc:
ve ML [3g
3m+M \ /

+Néu3m>M thi v> 0,0 <0 sau va cham thanh OA bi bat nguoc lai.
+Néu 3m =M thi v > 0,® = 0sau va cham thanh A ding lai.

+ Néu 3m <M thi ® > 0, sau va cham thanh OA tiép tuc di 1én.

b. Goi o, la goc léch cuc dai ctia thanh OA sau va cham, 4p dung dinh luat bao

toan co nang cho thanh sau va cham:

1

2 2
51032 = Mg%(l—cosao) = cosa, =1- o of

1=
Mg/ 3g
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P 12m
+ The gia tri ctia o vao, ta duge COSQL, = W
+om

c. Chon truc Ox nam ngang c6 goc O trung vai vi tri ban dau cua vat B, chicu
duong trung véi chi€u chuyén dong ctia nd. Luc ma sat tic dung 1én vat cd biéu

thue: F . =—-puN = -kmg.x

+ Cong cua luc ma sat thyc hién khi vat thuc hién d6 doi (quang duong) Ax =S 1a
S S 1

A= IFmS dx =— kmgjxdx = —Ekmgsz.
0 0

+ Ap dung dinh Iy dong nang:
1 1 1 5 2 )
AW, =A & — mv ——mV ——Ekmg.s < vo=kgs

_2Me 3

=>s=V =
kg M+3m ké

Vi du 3.Vanh manh béan kinh R, bat dau lan
khong truot trén mat nghiéng goc a voi
phuong ngang tir d6 cao H (R<<H). Cudi
mat nghiéng vanh va cham hoan toan dan
hdi voi thanh nhin vuéng goc voi mit
nghiéng (hinh v€). Bo qua tic dung cua
trong luc trong qua trinh va cham. Hay xac
dinh:

1. Van toc cua vanh trudc va cham.
2. B cao cyc dai ma vanh dat duoc sau va cham. H¢ s6 ma sat trugt gitra
vanh va mat nghiéng la 1.

Huéng din
1- Goi van toc khéi tdm cua vanh ( vén tdc
chuyén dong tinh tién) trudc va cham 1a vo.
+ Vi vanh lan khéng truot nén van tdc goc
ctia chuyén dong quay quanh tdm lic nay la:

o, =-2 (1)

+ Do R<<H. Theo dinh luat bao toan co nang:
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mv, 1o, mv, . mR*w;
2 2 2 2
Hay mgH =mv, = v, =+JgH (2

2- Ngay sau va cham dan hdi, van tdc khdi tim d6i nguoe hudng, do 16n van toe
khong d6i va do bo qua tac dung ciia trong lyc trong qué trinh va cham, thanh nhin
nén chuyen dong quay khong thay dbi. i
+ K& tir thoi diém nay c6 sy truot gilta vanh va mat nghiéng. Xét chuyén dong lac
nay. . )
+ Phuong trinh chuyén dong tinh tién:

—-mgsina —F, =ma

= uUN = umg cos
= a=—(gsina+ ugcosa)
+ Vanh chuyén dong cham dan déu véi gia toc a,

+ Van tdc khoi tam:

v=v,—(gsina + ugcosa)t 3)
+ Phuong trinh chuyén dong quay:
F,R _ pgcosa
~F R=1B=mR’f =
ms ﬂ ﬂ ﬂ mRZ R
+ Vanh quay cham dan déu véi gia toc goc f3.
. cosa
Van tbe goc ctia vanh: @ = @, — ”th @)
+ Van tdc ctia chuyén dong tinh tién bang 0 khi:
v
t=t=—7—
(gsina + ugcosa)
oR v,

+ Van tbc cua chuyén dong quay bang 0 khi: ¢ = t, =
HgCosa  ugcosa

+Tacé t, >t ,nghiala dén thoi diém t; vat bit dau chuyén dong xudng.
Quang duong di dugc trong thoi gian t; 1a:

2
v h
§ = __0 — ‘max .
2a sina
- Tir 36 @6 cao cuc dai ma vat dat duoc la:
2 .
Vo . Hsina
h,, =——sina=—

2a 2(sina + g cosQ)
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Vi du 4. Mot khéi tru ddc co ban kinh R, chiéu cao h, khdi luong m, lan khong
trugt trén mit san ndm ngang roi va vao mot blrc tuong thiang ding cb dinh (truc
ctia khdi tru ludn song song véi mit san va tudng) (Hink vé). Biét hé sb ma st giita
khéi tru va btc tuong la p; van tdc cua truc khdi tru trude lic va cham 1a vo; sau va

cham thanh phan van tdc theo phuong ngang cua truc giam di mot nira vé d 16m;
A PSR A 2 52 o, : :
moémen quan tinh doi véi truc cua khoi tru la I= ng . Bo qua tac dung cua

trong luc trong lac va cham va bé qua ma sat lan.
1. Biét mét d6 khdi lwong p tai mot diém cua khéi tru phu thudc vao khoang cach
r tr diém d6 dén truc cua nd theo quy luat
r2 .
R“ R“h
2. Tinh dong ning cua khéi tru va goc giita

phuong chuyén dong cta nd véi phwong nam

ngang ngay sau khi va cham. 4p dung bang sb

cho truong hop uzé va uzé.

Huéng din
1. Str dung hé toa do tru:

[=|r’dm=2rh|pr’dr=2n *dr="mR”
J I 5™
12
SA=——
251 /T\
2) C¢ hai kha nang: m Avy
o) Néu trong thoi gian va cham T, Z—\VO/
theo phuong Oy, khéi try luén ludn NJ
X
lan co truot. “ A
Fms
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* Luc ma sat trugt hudng 1€n theo Oy

* Theo Ox: 1,5mv, = j Ndt (1) (N>> Fy san)
0

* Theo Oy: mv, = uJ. Ndt (2)—> v, = %uvo
0
(UN >>mg)

V T
*Tur (1) va 2 tgo=—>=3p;: lo-w,)=—pR[Ndt (3)
A\ 0
4_15MV0
4R

* Piéu kién trén xay ra néu khoi tru van truot trong va cham:

4
< oR= H<—~0,19
W eRE R

* Truong hop dau P = % =0,125<0,19 thoa man:

4—-15p 17
0= V, = v,
4R 32R

Pong nang :

2 L2 2 2 2
E:m(VX Vy)+I(D _m lV(Z)"‘(iV()j +ER2(1_7J V(z)
2 2 204 16 5 32R

E ~0,34mv’ = 0,68E,

b) Truong hop p=0,2 > 0,19. Qua trinh nay xay ra nhu sau: khi va cham khdi
tru lan co6 trugt trong khoang thoi gian t; va lan khong trugt trong khoang thoi

gian 1y

mv, =p[Ndt (4 I, -o)=-Ru[Ndt (5)
0 0
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__8
1l
<
«
Il
| <
()
U
N
=
~,
1<
|
=
T
|
=
=i
<

2
Vy :7V0,(,01 :7—R.

. v
Sau d6 khoi tru 1in khong trugt véi vy tgow =—-=
v

m(v% + vy) I

Pong nang sau va cham la E =

1 4 2 4
m( V +IV0) ng2 4 R2 V(z) 297
E= 9 + 9 = mvé ~ 0,15mv3 =0,3E,.

2 2 1960

C. BAI TAP VAN DUNG

Bai 1. Mot khoi try dong chat khbi luong 20kg ban kinh 20cm

c6 thé chuyen dong trén mot mat phing ngang. Hé sé ma sat

trugt gitra, khdi try va mit phang ngang u=0,1. Lay g—lOm/s

O thoi diém ban dau truyén cho khéi tru mot chuyén dong

quay xung quanh khéi tim véi téc d6 goc oo = 65rad/s va van

tdc cua khdi tim vo = 5m/s. BO qua ma sat lan, tinh cong cia 77>

Iuc ma sat.

Bai 2. Mot qua ciu dic, dong chat, khéi luong m ban kinh R dang quay véi toe do

goc ®, quanh mot tryc di qua khdi tim qua cau va lap voi phuong thang dimg mot

g6c a. Toc do tinh tién ban dau cua khoi tAm qua cau bang khong. Bat nhe qua cau
lén mot mat ban ndm ngang. Hay xac dinh toc do cua khoi tam quéa cau va dong

nang cla qua cau tai thoi di€ém né nging trugt trén mat ban. Bé qua ma sat lan.

Bai 3. Mot tru dic co khdi luong m, ban kinh day R dang quay déu quanh tryc cua
n6 theo phuong ngang véi van toc goc @, . Tru dugc dat nhe nhang 1én mot san xe
phing, dai ndm ngang. Xe c6 cung khdi lugng m véi tru va co thé trugt khong ma
sat trén mat dat.Ngay sau d6 xe chuyén dong nhanh dan, nhung sau mot khoang
thoi gian xe dat duoc van tbc 6n dinh va khong ddi.

a. Xac dinh vén tdc on dinh cua xe.
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b. Xac dinh nang lugng mAt mat tir khi tru duge dat 1én xe dén khi xe dat van tde

khong doi.

& ©

Bai 4. M6t hinh tru khdi lwong my, ban kinh R, quay do quan tinh quanh truc cia

né véi van toe goc @,. Ngudi ta ap vao hinh try trén mot hinh try thir 2 c6 khéi
lwong my, ban kinh Rj sao cho chung ¢6 chung dudng sinh. Lic ddu mat try my
trugt trén mat try my, sau do6 hai try 1an khéng trugt lén nhau.

a.Tinh cdc van téc goc @, vd @ cia hai hinh try lic da hét truot.

b.Tinh nhié¢t wrong téa ra do sy truot.

Bai 5. Mot thanh manh dong chét
khdi lwong M chiéu dai L=0,3 m ¢6 M
thé quay khong ma sat quanh truc O

o
|

c¢b dinh ndm ngang di qua dau thanh.

1
. N A . 9 :
Tt vi tri nam ngang, dau con lai cia |
1
thanh dugc tha ra. Khi t6i vi tri thang i

dtrng thi thanh va cham hoan toan _.Mi

dan hoi voi mat vat nho (coi nhu chat

. . 1 .
diém) khoi lugng m, = gM nam trén
mit ban. Cho m;=m=120g, gia tdc trong lyc g=10 m/s%. Mémen quén tinh ctia thanh
. 5 1
doi vai truc quay quadau O la 1= 3 ML?

a) Xac dinh van tdc cua vat m; ngay sau va cham.
b) Vit m; dugc g?in véi my=m; qua mdt 10 xo c6 d6 cung k=150 N/m,
khéi lugng khong dang ké (Hinh v&). Xéc dinh bién d6 dao dong ciia m; va m;

sau va cham. Bé qua moi ma sét.
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Bii 6. Ong dong chat OA dai 3L, khoi luong m quay xung quanh tryc thing dung
MN. Hai qua cau nho khdi lugng my = my = M

dugc ndi v6i nhau bang day khong giédn, khong
khéi lwong, co chidu dai L, c6 thé trugt khong

ma sat trong ong. Luc dau, khi qua cau 7, nam m; M

& vi tri ddu O cua bng trung véi truc quay (hinh Al 0
v&), truyén cho hé vén tdc goc ban dau ay. Bo

qua khoi lwong cua truc quay, ma sat & cac o

truc. (

Z >

1. Xac dinh vén toc goc, gia tbc goc cua
dng tai thoi diém qua cau m, dén dau A cla ong i

2. Tinh luc cang T cua diy ndi hai qua cdu tai thoi diém noi trén.
Bai 7. Mot thanh kim loai manh AB d(‘Sng chét dai 21, khoi lugng @
m va mdt vat nhd cung khéi luong m co thé di chuyén doc theo
thanh nhd b¢ vit (hinh v&). Hé c6 thé quay tu do trong mit phing
thing dimg quanh truc cb dinh di qua ddu A cua thanh. Tai thoi X| |21

diém ban dau thanh & vi tri thing dting, dau B ¢ duéi. Vat cach dau

A doan x. Hé nhén duoc vén tdc goc @, .
a- Xac dinh vén tdc goc @ khi thanh dén vi tri ndm ngang

nhu 1a mot ham s6 cua x. Xac dinh x dé @ dat gia tri cuc tiéu. B

/15 .
b- Cho x =21, @, = S_Zg . Xac dinh gia toc goc va phan

Iuc R tai A khi thanh & vi tri ndm ngang.

Bai 8. Mot khung sat hinh tam giac ABC vudng goc, voi goc B = 30° duge dit
thang dung, canh huyén niam ngang. Hai hon bi ndi v6i nhau bang thanh cting,
trong lugng khong dang ké, co thé trugt khong ma sat trén hai canh géc vudng. Bi I
trén canh AB c6é trong luong Py, bi J trén canh AC trong Iugong Pa.

1. Khi hé thdng di can bang, tinh goc o.

2. Can bang 14 bén hay khong bén. Xét hai truong hop:

a) P1:P2. b) P2=3P1.

Bai 9. Hai thanh cing gidng nhau mdi thanh
cd khoi lugng M, chiéu dai L ndi voi nhau
bang mot bép 1€. Pau con lai cua thanh thi
nhat duoc gan voi san bang mét ban 1€ trong
khi dau con lai cua thanh thir hai c6 thé truot
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khong ma sat trén mit san nam ngang (hinh v&). Goi a 1a goc gitra mdi thanh va
san. B qua ma sat tai cac ban 18.

1. Tim lyc ma san tac dung Ién thanh thir hai ngay sau khi tha cac thanh ¢
vitrico a =45

2. Tim tdc d6 goc ciia hai thanh nhu 1a mot ham s6 cta goc o khi 0 < o
<45°.
Bai 10. Mot thanh dong chét tiét dién déu co khéi luong 13 2m, chiéu dai / dang
nam yén trén san ngang nhin. Mot vién bi nho khdi lwgng m chuyén dong véi

vécto van toc V dén va cham tuyét ddi dan hoi theo phwong vudng goc véi thanh
tai mot diém cach khéi tAm cua thanh mot doan 1a x.
a. Xéc dinh x dé van toc khdi tdm cia thanh ngay sau va cham c6 gié tri
16n nhat, nho nhat va cac gia tri d6 bang bao nhiéu ?
b. Vi gia tri nao cia x thi ngay sau va cham vién bi nhé dung yén ?
Bai 11. Hai banh xe la nhiing dia tron
ddng chét c6 tam lan luot 12 O va O’ ndi
v6i nhau bing ddy curoa khong din, —
khong trugt trén cac banh xe (Hinh v§). o
Béanh xe tim O dang quay vdi van tdc
goc mo thi mot ma phanh d¢ vao véi ap
lue Q, hé s6 ma sat k. Biét banh xe tdm O c6 khéi luong M va ban kinh R, banh xe
0’ ¢6 khéi lugng M, day curoa c6 khi luong m.
a) Tim dong nang ban dau cua hé theo M, M’, m, oo va R.
b) Tinh sb vong banh xe tim O quay cho dén khi dimg va gia téc goc cua no.
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D. HUONG DAN GIAI BAI TAP VAN DUNG
Bai 1.

Giai doan 1: Khdi try chuyén dong sang phai, luc ma sat truot: Fng = pmg.

Theo phuong trinh dong luc hoc cho chuyén dong tinh tién. Gia téc chuyén dong
tinh tién cta khéi tam :

F
a=- = pg=-1 (ms) ()
m

Theo phuong trinh dong luc hoc cho chuyen dong
quay quanh mét truc . Gia tdc gbc ciia chuyén
dong quay quanh khdi tim :

FR 2 zz
y=-"m—=- Iig 210 (rad/s?) @) F

! TN .Y £ e v
Van toc khbi tim giam dén 0 sau thoi gian: t; =- —% =5 (s)
a

Luc néy tbc d6 goc cua chuyén dong quay quanh khéi tam:

= o + yt1 = 15 (rad/s) 3)
Glal doan 2: Khoi tru chuyén dong sang trai, van téc chuyén dong tinh tién cua
khéi tAm ting dan, tbc do goc giam dan cho dén khi v = oR thi khdi try ldn khong
truot.
Gia toc chuyén dong tinh tién:

F
== pug=1(m/s? 4)
m

Gia toc goc van khong ddi, xac dinh theo (2)

Goi t, 13 thoi gian khdi tru chuyen dong sang trai cho
dén khi lan khong truot. Van toc khi chuyén dong 6n
dinh:

V=gt (5) Z
Tdc dd goc khi chuyén dong on dinh: ms
=0ty (6)
Mt khac: v=Rw @)

Giai (5), (6), (7) tadugc: t2=1 (s); V= 1(m/s); ® =15 (rad/s)
1 1

Dong ning cua vat kic ndy: Wa = 5 mv? + 5 Iw?
Cong clia lyc ma sat (ngoai luc) bang d¢ bién thién dong ning:

1 1
A= —m(V?- vi)+ — (o’ - ®))=-10801J.

2 2
(Sau khi chuyén dong 6n dinh lyc ma sat nghi khong sinh cong.)
Bai 2.
Phan tich wo thanh hai phan:
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* Thanh phan 0, = M, cosa hudng theo phuong thing dung, thanh phin nay co
gi4 tri khong dbi (do khong c6 luc nao gay ra moémen can tr¢ thanh phin chuyén
dong quay nay). Bong nang ung véi thanh phan nay la:

1 12 1
E,, =—Lo’ =—=mR’w)cos’a =—mR’w; cos’ a

2 25 5
* Thanh ph?ln W, =, sino thay d6i do moémen cua luc ma sat trugt Fus, goi v
va ® la téc do tinh tién cia khdi tim va tdc do goc theo phurong ngang clia qué

ciu khi né bat dau lan khong truot, ta co: v= R (*).
Phuong trinh chuyén dong quay:

d 2 d 2 d
FR=-I 2 “mR>PoF = ZmrE2

dt 5 dt " 5 dt

Phuong trinh dinh ludt IT Newton: Fis = rnd_V;
dt

‘ ~ 2 v 2 ® B 2 o
Suy ra: dV—‘ng(D:J.dVZ——RJ.d(D :>V—§R(0)2—0)) (**)
0 )

Tur (*) va (**) ratra o = %wz = %mo sina va v=Rp= %Rcoo sina
Vay dong ning cua qué cau tai thoi diém nging truot 13:
Ep = Ep1 + lIl’lV2 + l120)2
2 2

2
= %mRzmé cos” oL+ %m(%R(DO sin ocj + %%mRZ (%wo sin ocj
= %mR%oé cos’ oL+ %m(Rco0 sina)® = %mszé (5cos’a. +2)
Vay vén toc va dong ning cia qua cdu ¢ thoi diém no ngimg truot 13

2 )
v= 7Rc00 sino, vaEp= %mRzmé(Scos2 o +2)

Bai 3.

Goi van tdc cua xe khi 6n dinh 12 V. Van toc cua tru so véi xe khi d6 1a v, van tde
quay cua try khi d6 1a @ . Ban dau tru truot trén san xe, luc ma sat lam try chuyén
dong tinh tién nhanh dan, chuyén dong quay chiam din dén khi dat diéu kién lin
khong trugt v = R.@ thi lyc ma sat be"mg 0 va h¢ dat trang thai 6n dinh voi cac van
tdc khong doi.

Cich 1: St dung cac dinh luét bio toan:

a) Pinh luat bao toan dong lugng:
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mV+m(V—v)=0:>V:§

Pinh luat bao toan m6 men dong luwgng voi mat truc ndm trén san xe vuong goc voi
mit phang hinh vé:
lo,=1o+m(v-V)R

2

R
Vi I:m vaiv=Rw

eg e , \ \ (Y
Giai cac phuong trinh ta tim duoc: v = ;

th = VV;ruoc - anu

b) 0 o, Ia)2+m(v—V)2+mV2
o2 2 2 2
2 , ) ZRZ
Véi Vz%; v=Rw; = mR ma v= a);R - Bién doi ta dugc: O, = ma)g

Cach 2: St dyng phwong phap dong lyc hoc:
a) Doi voi xe:

14

m—=ma=F

t ms
béi véi tru:
v
m—=ma, =F, +F =ma+F,
t

12=% _1y=—F R
t A

2

R
vei: I1="2 Vi v=Raw

o R

o

Bién d6i ta duoc: v =

b) th = _Ams = _(Amsquay + Amstt)

Trong d6: Amsquay 12 cOng ctia luc ma sat trong chuyén dong quay cua tru trén xe.
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Anmgit 12 c6ng cua lyc ma sat trong chuyén dong tinh tién tuong dbi cua tru

trén xe.
Apsiay = Fpg-RAU=F, . R‘a)zz;ya)f
Ay = F - 2‘;2
12
Bién déi ta dugc Q,, = %ﬁRz
Bai 4.

a.Tinh cc van tbc @, va @ cla hai try.
Khi hai tru 1dn trén nhau thi v= @, R1 = @2 R..
Momen try m; tac dung Ién try m, : M = FR,.

Allw ; .
Voi M = % At 1a thoi gian d€ van toc tru my tang tr 0 — w»
T

1
COA(lw)=hw, ; Iz=§m2R§.

= M. At :FRzAT =Lw,.

Ciing trong thoi gian A7 phéan luc F' = F cua tru m; tic dung 1én tru m; 1am van

toc géc cua trum; gidm tr wo = @1 .

1
Suy ra: FRiA7 =Li (wo- @1); IlzamlRlz
—F. Ar = Lo, _ I (0, - o))
R, R,
m,m m,R o,
= o = 1% . 111 %

;. W= —————
m, +m, (m, + m,)R,
b. Nhiét lugng toéa ra do su truot:

1

. 1
Dong nang ban dau cua tru m; : Wy = Ell a)g = 2 mlRfa)(f .

Pdng nang cac tru luc sau:

2
1 R}
Wi = —Ila)f = ™ ! a)g.
2 m, +m, 4
I " m,R
W, =—Ie =] —2 ™ W
2 m, +m, 4
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mm, R ,
L U TP

Vay nhiét lugng tbaraQ=W,-W;-W, =Q0= ) -

m,+m, 4
Bai 5.
a) bong nang quay cua M ngay trudc va cham:
1 MgL
Ela) ——MgL—>a) ,/ g 1/
1 1

Dong nang cua m; va M ngay sau va cham: Emv +— 2 Io" = Ela)2 )]

Momen dong luong sau va cham: MvL + o' = [w(2)

2M \3gl
Tur (1) va (2) ta cb: v =N _

M +3m

3m/s

b) Sau va cham, khdi tim G ctia hé (m+my) chuyén dong véi véan tde V ma:
1

2mV=mv — V :Ev:l,Sm/S.

Trong HQC gén véi khdi tim G, vi hai vét c6 khdi lugng bang nhau nén ta c6
thé xem nhu dao dong ciia my, m, 1 dao dong ciia m gin véi mot 10 xo c6 dau
Gcb dinh va c6 dd cting 1a k’=2k.

Goi A labién d6 dao dong ctia moi vat, theo dinh luét bao toan co nang ta co:

lmv2 =l2mV2 +2.lk'A2 —> A=0,03m
2 2 2

Bai 6.

+ Téng cac mod men ngoai luc tic dung 1én hé (hai qua ciu) theo phuong MN béng
khong nén moé men dong lugng theo phuong nay bao toan: Lz = const.

+ Khi m; c6 toa dd x thi m c6 toa @6 (x + /) , Ong ¢ van toc goc 1a @

L _ mGI

@ +mx’ o+ ml+x)Po=2mx+ix +2F) .

Khi: x=0, L(0) = 4ml’ w. ,
Khi m, dén A cach O 1a 3/ thi m; dén vi tri x = 21.
+ Goi van tc goc cua hé khi d6 1 wa thi : L(21) = 16mI wy.
Tu L(0) = L(2]) suy ra van toc goc cua ong khi m, dén dau A cta éng: w4 = wi/4.
+ Van tdc goc cua hé tai thoi diém m ¢ vi tri x:
B L B L(0)  2lw,
2mQ2P +xl+x*)  2mQP +xl+x*) 217 +xl+ x>
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. de  2I(2x+ L),
=> gia toc goc la: y :E = _(2L2 aLt) .

Ap dung dinh luét bao toan co ning: Co ning & O bang & A: Eo= Ex

2 2 2 2
E =12 +2 m.! ] + mi ) =2ml’wy} .
2 2 2.3 2

Y S S S SR S| ) 2
Van toc cua cac qua cau tai vi tri bat ky 1a: v, =v, +v, =(x) +(x.a)) ,

V=2 vk = () + (e + Do)’
(Chu y 1a do day khong gian nén v, = v2,=x’)

E, = m(3L)
2.3

_ ml
2

2 4+ 2m(xA +9w )+%m(x'A2 +4lw%)

, |
2 2 2
+—mx,, + 5 mx;

2
2
3
E,=E, = 2Lw0+;mx +;mxA—2mlza)0:vAx \/;la)oz

Gia toc khi qua cau m, téi A la:

56

2
Y4 :—Ha)o 0,2(,00

Xet trong hé quay chiéq khong quan

tinh gan vo6i ong OA, chiéu duong cua

g})lc huzorntg‘rzi1 ng}i)al.x i 7 o x N M
uvong trinh chuyén dong cta qua cau -~y - A

mp .

mx, =-T +m(x+L) @’ B ilg M i mg
Phuong trinh chuyén dong cua hé :

m(x, +x,) = mxw” +m(x + )’ % C
mLw’

Vix =X, =>T=

mLay,

Khi qua cautsi A:w=w, =T, = 3

Bai 7.

Ap dung dinh 1y bién thién dong ning:

1 1
EIAO)Z —~ E[A(Dé = — mgl —mgx
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o = o — ng(l + x)
- 0

IA
1 m(41* + 3x*
+)TinhIA=§mx(21)2+mx2:¥
6g(l+x
+) Tim duogc: o’ 2033 —%
417 + 3x
+) dai khi U+x) .
o cuc daikhi y = ——— min
S 4 4% + 3x°
4 +3x* —(1 + 6
<:>J"(?C): x ( x)x X=0:>3X2+61X—4l2:()

(427 +3x)

V21

Tim duoc: x = (T - l]l ~ 0,53/

b- Khi thanh dén vi trf ndm ngang. Phuong trinh DLH viét cho chuyén dong cua
thanh & thoi diém nay:

—mgl —mgx2l=1y=7v=- 3mgl
‘[A
Ap__Rx B X
m(41° + 3x* l T
+H)V6i [, = ( 3 ) _10 2 TRy mg mg
Tim duogc: vy = — 9_g Y
16/

+) Van toc goc: o = 158 - 6g(l - 21) = 3_g
' 8/ 4 + 1217 4l

Khéi tim thanh chuyén dong tron véi cac thanh phén gia tdc:

s . I+ m2
+) Gia tée tiép tuyén: a, = 1.4G , véi AG = mirm2 3,
2m 2
9¢ 3. 27 — ,
= a, =—=x—/ =—g. a thing ding hudng xudng.
(T el g T 3p S TANE TG TUOTE Xuong
, , 3¢ 3 9
+) Gia téc phap tuyén: a = @ x AG = ==x— ==
) phap tuy 0 T 8g

+)Phwong trinh DLH viét cho chuyén dong cta khéi tam:
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R+ 2m§ =2ma

+) Theo phuong tiép tuyén:

2mg + R, =2ma zﬂmg:R =—img
g ' 16’ g 16

+) Theo phuong phap tuyén:

X

Tirdo: R = (/R + R’ ~ 5,16mg

Bai 8.

1. Khi hé théng can bang:

- Chon mdc thé ning 14 mit phing ngang
qua A.

Dit IJ =1, thé ning cta hé 1a:

U =—Plcosa sin30° — P/sin a¢cos30°

Pl V3Pl
o> U=—"Lrcosa- ) sIna I

9
R, =-2ma, =——m
n 4 g

- Pao ham U theo a ta co: J

au It . 30°

%_E[Pl sma—«/ngcosa} B C
d*U
do’
- Khi thanh cén bang thi
au 3P,

=0 tana =—2= (%)
da P

= é[l’lcosa +\/§P2 sin a]

2. Khao sat sy can bang:

d*U

- Khi P,=P», thay vao (*) ta dugc: tana = \/g —>a=60"> e >0 nén
a

a=60°

can bang bén.

- Khi P,=3Py, thay vio (¥) ta dugc: tana =3+/3 = a =79 —

nén cin bang bén.
Bai 9.
1. + Trudc hét ta c6 nhan xét chuyén dong quay cua thanh AB va chuyén thanh
phan quay cua thanh BC tai moi thoi diém déu co cing toc do goc.
+ Xét chuyén dong quay cia thanh AB:
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Fi
I, B
Vy=wAAB; a, =a,+a, F
+ Ngay sau khi tha Vg =0, =0
néna,=0;vaap= a= L}/,aB c6 huéng BC A P
'

+ Goi Fy, F, 1a hai thanh phan Iuc do thanh BC tac
dung Ién thanh AB. Phuong trinh mé men cho thanh
AB @061 véi truc quay tai A:

L2 1 V2 Ma, W

-FL+P=—=-MLy = F=Mg—-
P TR TR
+ Xét chuyén dong tinh tién cta BC:
F+F,+P+N=Ma, o

2
+ Chiéu phuorng trinh tren 1én BC thi hinh chiéu
cua a, s&bang aB B
(aG = Agyp + gy T Ap ) K P
Vs
a2 na
—>
P

Ta co: Fi +Mg——— = Mag (2).

+ Xét chuyén dong quay cua BC quanh truc quay —>

tirc thoi O: V¢ >

L\/7 [

F.L+Mg—"== IG+M(OG)2]%B

:>Fl+Mg\/_ 4

a(3)

Tu (1),(2) va(3) ta suy raN =7Mg/10.
2. Chon mdc thé ning & vi tri thip nhat

Thé ning ciia hé luc dau:

W, = MgLsin45° = Eq. (1)

Co nang cua h¢ lac sau:

E.=MgLsina + Iia. @ /2 + Lo. @° /2
@

Do B chuyén dong tron nén Vg ludn
vuong goc voi AB, nén tam quay tirc
thoi O ndm trén dudng kéo dai cuia AB.
D& thay BC = OB = L.

Taco : I1a + Lo =ML*5/3 -cos2a ) (3)
Thay (3) vao (2) va 4ap dung dinh luat bao toan co nang ta suy ra:
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2g(sin450 —sin a)
L(S - cosZaj
3

-Goi V' va V,; lan lugt 1a vécto van toc cta vién bi nho va khoi tdm cua thanh

w =

Bai 10.

ngay sau va cham.
- Ap dung dinh luat bao toan dong luong va bao toan co ning cho hé thanh va vién

bi nhoé ngay trudc va sau va cham, ta co:

mv =2mv, +mv' v=2v,+V' 1)
[T DUNERNE NSNS SN PSP PR
—mv' =—2mv, +—[ .o +—mv vV =2vi+—o +v" (2)
2 2 2 2

- P bién thién momen dong lwong cia thanh bang momen xung luong cua lyc ma

V. X
thanh nhan dugc ngay khi va cham: IGO) = ZmVGx =wn=12 le (3)
Giai cac phuong trinh (1), (2) va (3), ta duoc:
2v . X
Vo=———,vin=—.
3+12n [

- Khoi tdm cuia thanh ngay sau va cham c6 van toc cuc dai khi:

n=0=x=0=v

Gmax

v o .
= ?; diém va cham c6 vi tri ngay khoi tdm cua thanh.

Khoi tam cua thanh ngay sau va cham c6 van toc cuc tiéu khi:

x 1 Vo, .
n=—=—=v, . =—;diém vacham ngay dau thanh.
2 3
D¢ ngay sau va cham vién bi nhé dung yén thi ta c6 :
\% 2v 1 [
V=0 =>vg=— = 2=

—_— = — =X = .
2 34120’ 12 23

Diém va cham cach khdi tAm cua thanh mot khoang la \/_ .
3

Bai 11.
- Day khong dan, cong ctia ndi lyc be"mg 0, ngoai lyc tac dung vao day la lyc ma sat
F =kQ.
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- Khéi tam ctia cac banh xe va diy khong dich chuyén nén cong cua trong luc bang
0.

lo} MR? MR*

mal= nén Ko = 4 ,

Pong ning cua banh xe O 1a Ko =

M'r* 5 M'_,
a)oy,docooR=m0’r:>Ko»=TR

Dong nang cta banh xe O’ 1a Ky =

2
@,

Dbong ning cua diy Kq = % R> @] (do V =Rao)

1
Vay dong nang cta ca h¢ K =Ko+ Ko + Kg = Z (M+M’ +2m) R? a)g *
Dong ning ctia hé chuyén thanh cong cua lyc ma sat trén n vong quay

1
" (M+M’ +2m) R? @] =nk.Q.2nR

(M + M'+2m)Rw,
87kQ

Tir (*) ta thiy : Hé twong duong vé6i 1 banh xe c6 ban kinh R va khéi luong (M +
2
M’ + 2m) va mo men quan tinh twong duong 1a L, ta co: Iiy = (M+M’+2m) 7 .

Vay =

Goi v 1a gia tdc goc, ta co phuong trinh: kQR = I |y|
kQR kQOR 2kQ

’Y = - = - = -
1 2 M + M'+2m)R
@M+ M'+2m) Rz ( m)
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Dang 4. DAO PONG CUA VAT RAN

A. phwong phap gidi

Cach 1. Phwong phap nang lwgng

Giai theo cach 1 thi phai chon gdc thé niang cho phu hop (thudng sir dung cho cac
bai toan c6 hé luc phuc tap)

Cach 2. Phwong phap dong luc hoc

Giai theo cach 2 thi phai phan tich lyc va chon mot truc quay (thuong st dung cho
cac bai toan co6 hé luc don gian).

B. Vi DU MAU

Vidu 1. Cho co hé nhu hinh vé, qua cAu dic c6 khéi
luong m, ban kinh r 1an khong trugt trong mang c6 ban
kinh R. Mang dung yén trén mit phang nam ngang.
Tim chu ki dao déng nho cua quéa cau. Cho biét

I ’ 5 . A = 2
momen quan tinh ctia qua cau dic I, =—mr".

Huwéng din
Phwong phap ning lugng.

Chon gbc thé ning hap dan tai tim O ctia méang cong.
Qua cu lan khong truot nén K 13 tim quay tirc thoi.
Co ning clia qua ciu tai li d6 goc a.
0\)2
W =-mg(R —-r)cosa + 1, — = const (*
2

[ ==mr’+mr’ i~
5 5
V,=0,(R-1r)=0n,r
=o' (R-r)=o,'tT=a"(R-r)

L4y dao ham hai vé ciia phuong trinh (*) ta duoc:
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mg(R —r)sino.o'+ %mr2 Kk =

2
" R .
O‘)'K ( ), sSimao = o,
r
= mg(R —r)a.oc'+zmr2 0, (R-r)a"R-1) _ 0
5 r r
/ 5
vay: ga+—(R-r)a"=0< a"+ _ 28 -0
> 7(R —1)
‘ i i bi - 7(R —r1)
Vay qua cau dao dong diéu hoa véi bién d6 nhé véi chuki: T =271 5—
g

Phwong phap dong luc hoc.
Vi qua ciu lan khong truot nén K 13 tim quay tirc thoi.
Phuong trinh dong lyc hoc vat ran d6i véi tam K.

—mgrsina =1,y

I, :EmR2 +mR’ =sz2;
. 5 5
Véi
R-r
’Y:
r

Két qua thu dugc phuong trinh:

oy 08
7(R —71)

oo=0. Ta lai c6 két qua

trén.
Vi du 2. Cho co hé gdm rong roc hinh try khdi lwgng M béan kinh R va 10 xo ¢6 do
ctng k, vat c6 khdi lugng m. Day khong gian, khdi luong khong déng ké, dau A cb
dinh, day khong trugt trén rong roc. Tim chu ki dao dong ctia vat m.

Huéng dian
Phwong phap dong luc hoc.
Xét co hé tai vi tri can bang: Fan = 2Py + Py = Mg +2mg =k Al
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Phuong trinh dong luc hoc khi vat m ¢ dudi vi tri can
bang doan x.
m:P —-T,=ma, =mx"(1)

MR?

(T, -TOR=Iy= 7(2)

M:
Mg+T, + T, —k(AC, +§) =Ma,(3)

Mait khac: Vg = V¢ + ®R =2Venén x” =ag =
2yR =2ac. Thay vao (1),(2),(3) ta dugc:

e T, =mg—mx"

2)=T,-T, I%X"STA :mg—mx"—%x"

(3) > Mg + 2mg —kA/. —2mx"— My XMy
\ 4 2 2
= X"+LX =0(*)

8m +3M

o, 2k /2(8m+3M)
pity =——=>T=mn|——%
8m+3M k

Phwong phap ning lugng.
Chon gbc thé ning hip din qua tdm C cua rong roc khi & vi tri can bang.
Xét hé tai vi trf can bang: Mg +2mg = kAL

Xét co nang cua hé.
2

x 1 X 1 ™

W =-mgx - Mg—+—k(Al,+=)*+—mV’ + I, — = const
2 2 2 2 2

Léy dao ham hai véveix’=V=Vc+oR= 20R; = o’ ta duogc:

~mgx- Mg+ D, + 5 Tmavyer 292
2 2 272 2 2
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"

\Y X,V 3..Vx
< -mgV-Mg—+k(Al +—)—+mVx"+ —-M——=0(%
2 22 2 22
Véi: vat m di xudng doan x thi M di xudng x/2 va quay thém dugc cung c6 do dai

X
x/2 img v&i géc quay o nén: E = oR hay x =2aR hay x” =2w’R.

* < k§+(m+§M)X"= 0= X"+LX =0. Ta thu duoc két
4 8 8m+3M

qua nhu trén.

Vi du 3. Mot nira vong xuyén manh ban
kinh R, khéi luong m thuc hién cac dao
dong(khong truot) trén mat nham nam

neng Oviud einbing S imGewnin )

vong xuyén ¢ dudi tim O doan d = 2R/x.

Tim chu ki dao dong T, Gmg véi cac bién do
nho?
Huwéng din
Khi vong xuyén dao dong
vO1 bién d6 nho thi tAm O cua no di T
o

chuyén trén dudng nim ngang XX'.

o
Q
>

Chon gbc thé ning tai dudng thing
XX,
Co ning cua vong xuyén tai li do

gbc a.

2

W =-mgdcosa + 1, % = const(¥) Y,

o=0'2>0'=a"
Véi:
[,=1,+mOG’ = I -1, =mR’-md* =m(R* - d°)
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=1, =1 +m(R -d)’ =m2R(R - d)
Léy dao ham hai vé ciia phuong trinh (*)

mgdsino.a' + I, 20)2(1 =mg 2: o +2mR*(1 —%)oc" =0

So'+—5 =
R(m—-2)
, . . R(n—-2)
Vay vong xuyén dao dong diéu hoa véichuki: T =21 [———=
g

Vi du 4. Cho co hé nhu hinh v&, thanh dong chat OC
khdi lwong m, chiéu dai 2R c6 thé quay quanh truc
Oz nim ngang cia mat khéi hinh tru ¢é dinh ban

kinh R. Pau C cua thanh ge‘m Vo1 truc cua mot dia

mong dong chét ¢6 ban kinh R, khdi lugng 2m; dia
tiép xtc véi khdi tru. Khi co hé chuyén dong trong

mit phing xOy vudng goc véi Oz, dia lan khong

truot trén khdi tru. Kéo thanh OC 1éch gbc nhé @, so

v6i phuong thing dimg rdi buéng nhe. Tinh chu ki

dao dong cia co hé. B6 qua ma sat & cac 0 truc va

ma sat 1an gitra dia méng va khoi tru.

Huwéng din
Chon gbc thé nang hap dan trung véi truc Ox. Ning lugng cua co hé gdm thanh

OC va dia tai li 6 goc o.
2 2
Q) Q)
bong nang: VVd = Io —2+ IK —=
2 2
(2R)°

4 .
voi I, =m +mR* = EmRzlé momen quén tinh ctia thanh OC doi

voi truc quay qua O va 0, 1a van tdc goc ctia thanh OC quay quanh O.
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2
[, =2m—+ 2mR* =3mR’ 1a momen quén tinh ciia dia C quanh tAm quay
2

tire thoi K, ok 14 van téc goc clia dia C quanh tim quay tirc thoi K.

0, =20,
MGéi lién hé giira 0o va ox: Ve = ®0.2R = ok.R=> < ©, =¢’ (*)
o' =20', =2¢"

Thé niang hap din: W, = - 2m.2Rcos ¢ — mgRcos ¢ = -5mgR cos ¢

Co nang cua hé:

= g RZ.%+3mR2(2(DTO)—5ng CoS ¢

=W :?mchoé —5SmgR cos @ =const (**)

Lay dao ham hai vé phuong trinh (**):

2 .
?OmRzzcoooo'o+ SmgR sin @.9"=0 (*+**)

Thé (*) vao (***) ta duge: @'+ 3—g(p =0.
' 8R

A , 8R
Vay co hé dao dong diéu hoa véi chuki: T =27 3—
g

Vi du 5. M6t thanh AB déng nhét, ¢6 tam G, khéi lugng m dugc treo trén hai day
nhe gidng nhau AA’ va BB’ ¢6 ghiéu dai s B’

b. Thanh dao dong trong mat phang thang
dang, hai day AA’ va BB’ ludn song song
v6i nhau.

a) Tinh dong nang cua thanh theo dao
ham a' cia goc nghiéng o cua cac day Go

& mét thoi diém cho trude. A B
b) Tim chu ky dao dong nhé cia thanh.

a

Huwéng din
a) Dinh 1y Koenig dbi véi dong nang:
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1 s
K= Emvz(G) +K (G)
Trong HQC R* (G,x,y,z) thanh ding yén va K (G)=0
1 1
Suyra: K =—mv*(G)=—mb’a” (1)
2 2
b) Chon mdc thé ning tai vi tri thp nhét cta thanh trong qué trinh dao dong

+ Thé ning cua thanh 1a: U = mgb(1—cosa) (2)

+ Co néng cua h¢ la:
E=K+U-= %mbza ?+mgb(1—cosa) = mgh(1—cosa,) = const (3)

Dao ham theo thoi gian hai vé ciia (3) ta dugc: @ "b+ gsina =0 (4)

Véi a <10° > sina = a(rad)

thi phuong trinh (4) tro thanh: "+ @’ = 0 v6i @ =%
A . A . . 2 b
Vay chu ky dao dong nho cia thanh la: 7'=—=27x

Vi du 6. Mot tAm gd duoc dit nim ngang trén hai
tryc mdy hinh try c6 cung ban kinh, quay déu
nguoc chidu nhau véi cung tée do goc. Khoang
cach gitra hai truc ctia hinh tru 1a 2/ . Hé s6 ma sat
giita hai hinh try va tim gd déu bang k. TAm gb
dang can bang nim ngang, diy nhe n6 khoi vi tri
can bang theo phuong ngang mét doan nho va dé
tu do.
Hay ching minh tAm gd dao dong diéu hoa.
Huwéng din

Céc luc tac dung 1én tAm g nhu
gom co: Trong luc mg ; Cac phan

lyc: NI;NZ va cac lyc ma sat
F,F, (K =kN,,F, =kN,).
Ta ludn co: m§+Nl +N, =0
= N,+N,=mg (1)
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O VICB ZF = En + ]*:;)2 =0 Suy ra Noi = Noz nén khéi tim G cach déu hai truc

quay.
Chon truc ox nhu hinh v€, goc O & VTCB, xét tam go ¢ vi tri ¢o toa do x ,1éch khoi

VTCB mot doan nhd(xem hinh v§). 213 = 1*:1 + 1*:’2
Tam gd khong quay quanh G nén MN, = MN2 hay N(I-x)=N,(l+x) (2

Suy ra N; > N, do d6 F; >F, nén ZF ¢6 chiéu cta 131

. .. N N.
Tir (1) va (2) ta 6 thé vibt—1 = 2 _ "& 3)
) l+x [—-x 21
Ap dung dinh luat 2 Newton ta co:
Zﬁ:mﬁze—E=ma:>k(N2—Nl)=ma.
mg kg

Thay Ny, N, tir (3) va thay a=x" ta ¢ —ka =mx &x + 5= 0

Diéu d6 chimg to tim g dao dong diéu hoa.

C. BAI TAP VAN DUNG

Bai 1. Cho mét ban cau dic dong chét, khdi luong m,
ban kinh R, tim O. Biét khdi tim G cia khdi cau cach
tam O 1 khoang d = 3R/8. Pit ban cau trén mit phing

nam ngang. Pay ban cau sao cho truc d6i xting cua nod \

nghiéng mot goc nhoé so véi phuong thing dimg i 7~ zzzz

budng nhe cho dao dong (Hinh v&). Cho rang ban ciu khéng truot trén mét phing ny va
ma sat lan khong dang ké. Hay tim chu ki dao dong ctia ban ciu.
Bai 2. Mot dia tron déng chét, khéi lugng m, ban kinh R, c6
thé quay quanh mét truc c6 dinh nam ngang di qua tim O
ctia dia (hinh v&). Lo xo ¢6 do cimg k, mot dau c¢b dinh, mot
dau gan voi diém A cua vanh dia. Khi OA nim ngang thi 16

X0 ¢6 chiéu dai ty nhién. Xoay dia mot goc nhé o r6i tha

nhe. Coi 10 xo luén c6 phuong thing dimg va khéi lugng 16

xo khong dang ké.

a) BO& qua moi strc can va ma sat. Tinh chu ki dao ddng cua dia.
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b) Thuc t€ ludn ton tai sic can cua khong khi va ma sat ¢ truc quay. Coi
2
moémen can M. ¢6 biéu thirc la M. = ——. Tinh s6 dao dong cua dia

trong trudng hop o, = 0,1rad.
Bai 3. Cho vat 1 1a mét ban mong déu,

ddng chat, dugc udn theo dang 1ong méang

thanh mot phﬁn tu hinh tru AB ctng, ngén,

¢o truc A, ban kinh R va duoc gén véi diém
O bang céc thanh ctng, manh, nhe. Vat 1
c6 thé quay khong ma sat quanh mot truc

¢b dinh (trung véi truc A) di qua diém O.

Trén Hinh 1, OA va O? la cac thanh 01grng Hinh 1
cung d6 dai R, OAB nam trong mat phang
vuodng goc vai truc A, chira khdi tim G ciia vat 1, C 1a giao diém cta OG va long
mang.
1. Giir cho vat 1 ludn cd dinh roi dat trén nd vat 2 1a mot hinh tru réng, mong,
déng chit, cung chiéu dai véi vat 1, ban kinh r (r<R), nam doc theo duong sinh
cua vat 1. Kéo vat 2 1éch ra khoi vi tri can béng mot goc nho Po roi tha nhe.
a) Tim chu ki dao dong nho cuia vat 2. Biét rang trong qua trinh dao dong, vat
2 luon lan khong trugt trén vat 1.

b) Biét u 1a hé sb ma sat nghi giira vat 1 va
vat 2. Tim gia tri 16n nhat cia goc dé
trong qua trinh dao dong diéu hoa, vat 2
khong bi truot trén vat 1.

2. Thay vit 2 bang mét vt nhé 3. Vat 3 ndm

trong mit phing OAB. Kéo cho vat 1 va vat 3 c  m

1éch khéi vi tri cin bang sao cho G va vat 3 nam Hinh 2
vé hai phia mit phing thang dting chta A, véi cac goc 1éch déu 1a ap nhu Hinh 2,

r0i tha nhe. Bé qua ma sat. Tim khoang thoi gian nhé nhit dé vat 3 di toi C.
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Bai 4. Dé do gia toc trong trudng g, ngudi ta c¢6 thé ding con lic rung, gdbm mot 14
thép phang chiéu dai 1, khéi lugng m, mot dau cia 14 thép gan chit vao diém O cua
gi4, con dau kia gin mot chat diém khéi lwong M. & vi tri can bang 14 thép thing
dung. Khi 1am 14 thép 1éch khoi vi tri cAn bing mét goc nhd @ (radian) thi sinh ra
momen luc ¢.0 (c 1a mot hé sb khong ddi) kéo 14 thép tré vé vi tri 4y (xem hinh v&).
Trong tam cua 14 thép nim tai trung diém cua né va momen quan tinh cua riéng 14
thép d6i voi truc quay qua O 1a mi* /3.

a, Tinh chu ki T cac dao dong nho cua con lac.

b, Cho I = 0,20m, m = 0,01kg, M = 0,10kg. Pé con lic ¢ thé dao dong, h¢ s6 ¢
phai 16n hon gié tri nao? Biét g khong vuot qua 9,9m / s°.

¢, Cho I, m, M c6 céc gia tri nhu 6 myc b, ¢ = 0,208. Néu do dugc T = 10s thi g co
gi4 tri bang bao nhiéu?

d, Cho I, m, M, ¢ ¢6 céc gia tri cho & muc c. Tinh d6 nhay ctia con lic, x4c dinh boi
z—; , dT 1a bién thién nho cia T tUng véi bién thién nho dg clia g quanh gia tri
trung binh g, = 9,8m/s>. Néu & gin g, gia toc g ting 0,01m /s> thi T ting
hay giam bao nhiéu?

e, Xét mot con lic don c6 chiéu dai L = 1m ciing ding dé do g. Tinh d6 nhay ciia
con lic don & gan gia tri trung binh g,; gtang 0,0lm/ s” thi chu ki T cua con lic
don ting hay giam bao nhiéu? So sanh d6 nhay cua hai con lic.

Bai 5. Tinh chu ki dao dong thang ding cia tdm C cua hinh try dong nhat khoi

. 1
luong m, ban kinh R, c6 momen quan tinh doi véi truc la EmR2 . Soi day khong

dan, khong khdi lwong, khong truot 18n rong roc. Lo xo c6 hé s6 dan hdi la k
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D. HUONG DAN GIAI BAI TAP VAN DUNG
Bai 1.

Xét chuyén dong quay quanh tiép diém M: goi ¢ 1a
goc hop béi OG va duong thing dung

-mgde =Iw.¢” (1) = ¢ bién thién didu hoa véi oG
o AT
o |med W p
IM

lo, I, Im 1a cac men quan tinh ddi véi céc truc

quay song song qua O,G,M. M men quan tinh ddi v6i ban ciu la:
2 2 5

Iozng ; Io =1+ md

Iv = I + m( MG)? . Vi ¢ nho nén ta coi MG = R-d

—Iy= ngerm(Rz ~2Rd) = LEE

5 20
o= (med_ e _ ._, |20R

I, V26R 15g
Bai 2.

1. Chon gbc thé ning hip din qua tim O cia dia. Co ning

cua hé tai li d§ goc a nho.

2

W=W,+W = %k(M)z ; IO% _ %k(Ra)z +m

1 o’
:EkRzoc2 +mR? i const(*)

Pao ham hai vé phuong trinh (*) ta duogc:

l1{R220L0c'+ mR’ 200! =0
2 4
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Véi: a'=w;, o'=ao" ta co:

2k
a"+ —a=0 M
m
Viy dia dao dong didu hoa véi chu ki ,
A—g o

m

T =2r, /— N
2k

2. Do giam bién d6 sau mdi nira chu ki:

AW = %k(Rocl)2 + %k(Rocz)2 = %kRz(oci —a’)

Cong cua momen can:
A =-McA¢ = - Mc(o2 + o)

Theo dinh li bién thién co ning:

1. ., 5 kR’ 1
—kR(a; —0)) =-——(a, +o,) => a, —a, =Aa. = —(rad)
2 200 100
. . a . .
Vay s0 nura chu ki vat thuc hién duogc: A—O =10 hay s6 dao dong dia thuc hién
(04
duocla 5.
Bai 3.

1. Xét vat 2 & vi tri rng véi goc 1éch B Goi ¢
la gbc ma vat 2 tu quay quanh minh nd. Chon
chiéu duong tit ca cac chuyén dong nguoc
chiéu kim déng hd. Luc tac dung 1én vat 2
gém: trong lyc, phan lyc, luc ma sat nghi.
Phuong trinh chuyén dong ciia khdi tim vat
2 xét theo phuong tiép tuyén véi quy dao:
mya = Frg — magsinf (1)

Vi Bnho= sinf =p (rad) = my(R-1)p” =
Fins —mogf (2)

Phuong trinh chuyén dongquay cta khéi tru nhé quanh khéi tAm: mr?e” = Fur
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Diéu kién lan khong truot: (R —1).p" = -9’ = (R —1).p” = -1¢” 3)

Thay (2) va (3) vao (1) ta dugc: p” + _& p=0@4)

2(R-r1)

Phuong trinh (4) biéu dién dao dong diéu hoa véi chu ki :

T=on |PR-T)
g

Tu (2) = Fms = more” = -my(R-r)B” = ma(R — r)o’p = %ngﬁ (%)

2
Phén luc N = mygcosp = mag(1 - 7) (6)

ms

Diéu kién 1in khong truot: < 1 voi moi B (7)

ms

> Bﬁz <p voi0<B<Po

. 1 I 1
Bat phuong trinh trén cho nghiém : o< —| , [8 +— ——
2 noop

Can cht ¥ :

Thay (5) va (6) vao (7) ta co : =f(p) =

dé c6 két qua nay can c6 thém diéu kién giéi han vé Bo dé sinfo ~ Po (rad)
2. Xét tai thoi diém khdi tAm vat 1 va vat 3 ¢6 li do goc tuong tmg 13 o, 0
Phuong trinh chuyén dong cta vét 3 theo phuong tiép tuyén véi hinh tru:

m3RO” =-m;3g6 (1)

Nghiém cua phuong trinh 1a : 6 = Oycosmot = ap cosmot ; Vo1 wo = /%

242R

T

Phuong trinh quay cua G quanh O: m;R%0” = -mg o
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Nghiém phuong trinh nay: o= a0coswlt ;

Vol @, = 2\/§g gi‘i
T i

Goc léch cua vat 3 so vai phuong OG 1a:

o, —O 0, +0
y=a—9=2aocos( 12 Otj cos( 12 Otj

Khi vt 3 t6i Cthiy=0

A

T
= tmin =

P
o, + O,

Bai 4.
2

a) Momen quan tinh cta con lic 1= + MI* =1"(M +?)

Momen lyc: .4 = mg é sind + Mglsin@ - cl = G{gl(M +%)—c}

Phuong trinh J 0= M

m

s m. - m ) c—gl(M+5)

PM+™)0 =0l gt +™y—¢| hay 64— 2 9 =
3 2 12(M+%)

Gia thiét ¢ > gl(M + %) , con lac dao dong nho vai chu ki:

P+
T=2rx 3

- (1)

b) Didu kién ¢ > gl(M +%), voi g = 9,9m/s* cho ¢>9,9.0,2.0,105

hay ¢ > 0,2079.
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obit a=1>(M +g) = 0,004132, b=IM +%) =0,021 (don vi

SI).

2
a @), hay - ¢

—= ,v6i T =10s tinh
c—bg 4r° c—-bg

1) »>T=2x

duocg =9,83m/s”.
d)Liy Inhaivécioa (2) InT =In27x +%lna —%ln(c -bg)

Lay dao ham d6i v6i g, véi T lahamcia g :

1dT b ) dT bT

P Lgonhey = (3)

T dg 2(c-bg) dg 2(c—bg)

Vé6i b=0,021, ¢=0208 thivéi g~g=98m/s*> va T~10s,tacod
ar s

dg

g tang 0,0lm/s” thi T ting 0,48s, d& dang do duoc.
o7 A ’ - A dT <\ A 3 ’ ~ A A
Chut y: Néu tinh truc ti€p d_ tr (2), khong qua In thi phire tap. Ciing khong can
4
thay T trong (3) bang (2), vitada biétvéi g ~ g, thi T ~10s.
. P L . 1 1
e) Voi con lac don T =27 |—, lam tuong ty: In7T = ln27z+ElnL—Elng.
g

. . 1dT 1 T T
Lay dao ham d6i voi g —d—=—— - d—=——.
T dg 2g dg 2g

Con lic donco L=1m thi T ~2s.Véi g~9,8m/s”thi j—Tz—O,l; g tang
g

0,01m/s* thi T giam 0,001s, khong do dugc. Vay con lic rung nhay hon con

lic don la:
0= 3m—vosin(a)t) Vol @ = 3 &M +2m) ,tansd T = 2z
(M +3m)ol 2 I(M +3m) o
3
vagocléchcycdai 6, =6, = _ oMy,
(M +3m)wl
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Bai 5.
Cach 1 ( phuong phap dong hoc, dong luc hoc)
+) Tai vi tri cAn bang ta co:

Toi=To2 = E, Tn=k Al = ne
2 2

=>mg-2k.Al=0
+) Tai i d6 x (ctia C ) 16 x0 dan (Al +2x).

Ta ¢6 phuong trinh dong luc hoc:

(Ti- TR =1y :1% <

02

1
=T, = 5mx"+T2 o T

Ma T, = F4 = k( Al +2x)
+) Phuong trinh dong luc II Newton:
- (Tx+T)) + mg =mx”

, ., 8k . 8k mg
ratra X +—x=0 véi o =,|—
3m \ 3m

, 2 3
Chu ki dao dong ciia khdi tim C1a: T = 2% = 27 £
w

Cach 2: Phuong phap nang luong
Ta c6: khi C ¢ 1i d6 x, 10 xo dan thém 2x.

o m* k(2x )2
+ = const
2 2 2

sl
Il
+

w =

v X'
R R
Dao ham (4) theo thoi gian rdi thay (5) vao ta duoc:

X”(m + %)+4kx =0

B 8k
X+—x=0 véi 0=,—
3m 3m
, 2 3
Chu ki dao dong ctia khéi tam Cla: T= “— =27 /£
w
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