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Muc tieu:

Nghién cuu qui luat chuyén dong cua: chat diém, hé chat
diém, vat ran tuyét doi dudi tac dung cua luc.

Noi dung:
1. Ph}m'ng trinh vi phan chuyén dong cua chat diém va hé
chat diém
Nguyén ly D’ Alambert
Cac dinh ly tong quat dong luc hoc
Nguyén ly di chuyén kha di

h = W B

Phuong trinh tong quat dong luc hoc va phuong trinh
Lagrange loai 11




PONG LUC HQC CHAT PIEM (1)
Mt so khai niém
1. Chét diém: La diém hinh hoc c6 khdi lugng
Khi l§ich thudc cua vat ran khong c’géng ké so véi kh,()ng giar}
chuyén dong cua nq thi trong chuyén dong do, vat ran co thé
duoc xem nhu la chat diém.

VD:

« Ban kinh trai dat: » ~ 6,400 km

» Khoang céch tir trai dat dén mit :
troi: R ~ 150X 10° km (1 AU, g a |
astronomical unit).

* r/R~427X%X10°

HANH TINH
uN

PONG LUC HQC CHAT PIEM (2)
Mt so0 khai niém

2. Co _hé: La tap hop cac chat diém ma chuyén dong cua

chiing phu thudc 1an nhau.

 Co hé tu do: Cac chat diém trong co hé chi chiu twong tac véi nhau
thong qua luc.

* Co hé khong tu do: Cac chat diém cua co hé khong chi‘chiu tuong
tac véi nhau bang luc ma con chiu mot s6 rang budc v€ hinh hoc,
dong hoc.
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Mt so khai niém
3. Vit rdn tuyét doi: 1.a co hé dic biét, co khoang cach giira

hai chat diém bat ky luon khong doi.

4 X
4. Luc: Trong bai toan dong luc hoc, K . l
lyc thuong 1a dai lugng thay déi theo | ¥VV'7
thdi gian, vi tri va van toc. % | |

5. Hé quy chiéu qudn tinh: 1.3 hé quy chiéu ma trong d6 cac
tién dé Newton dugc nghiém dang.

Trong ky thudt, qua ddt va cdc vdt ran chuyén dong thang déu
doi voi qua dat thuong duoc chon lam hé quy chiéu quan tinh.

1. Phuong trinh vi phan chuyén ddng ciia chat diém

a. Dang vector:

mr=F (1)
b. Dang toa do Decartes:

r (1)

~.!

(i = F,
my = I, (2) i,/ 0

mz=1F X
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c. Dang toa do tw nhién:
(mW_. =ms =F,
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2. Phwong trinh vi phan chuyén dong ciia hé chat diém

Xét hé c6 n chat diém, phuong trinh

chuyén dong cua h¢ c6 dang:
m¥, =F¢+F (1) hg Lo
Hay o [ |
mW, =F, +R, (2) -P]

Trong do, cac luc tac dung lén chat diém &, LL c
m, dugc dinh nghia nhu sau:

o F¢: Lwe ngoai, con goi 1a luc hoat dong m TXz
(ki hiéula F,) l

o F/ : Lwe ndi, con goi 1a phan luc lien két  p_p_ sin o
(ki hiéulaRr,)

Bai toan 1: Cho biét chuyén dong ciia chat diém, yéu cau xac
dinh luc tac dung 1€n chat diém.

Bai toan 2: Cho biét cac luc tac dung Ién chat diém va cac
dieu kién dau cua chuyén dong, yéu cau xac dinh chuyén
dong cua chat diém do.




BAI TOAN PONG LUC HQC CHAT PIEM (7)

1) M6 ta chuyén dong: HQC
2) Ap dung cac dinh luit vat 1y thiét 1ap EOM (Equation of Motion)
* Newton laws: = FBD (Free Body Diagrams)
o Biéu dién cac luc di biét theo hudng ma né tac dung
o Gia st chiéu duong cua chuyén dong (vi tri, van tdc)
o Biéu diér} vector va do lé’n’ cua cac luc phu thudc theo vi
tri, van toc (nhd quy udc dau)
o Viét phuong trinh vi phan chuyén dong
= Cac dinh ly tong quat dong luc hoc

3) Ap dung toan hoc dé giai EOM

VDI1: Xem xe nhu mot
chat diém trong chuyén
dong qua cau cong, ban
kinh cong cia cau la R.
Gia su xe c6 khoi luong
m va tai vi tri dang xét
trén hinh v&, xe di chuyén
vGi van tée V.

a) Xac dinh ap luc cua xe tdc dong 1én cau theo vi tri goc a,
m,R, V.

b) Toc do toi da cuia xe dé xe khong bi nhat bong khoi mit
cau.




M%)

VD2: Mot nguoi c6 khoi lugng bang 45 kg dang dung trong
thang may. Thang di chuyén véi gia toc a. Xac dinh phan luc
cua san thang may tac dung I€n chan cua nguoi do trong cac
truong hop sau:

a) a=0m/s?
b) a = 1.19 m/s?,
hudng 1én. bkl
) a = 181 m/s?, e <3
hudng xuong "
(b) (c)

VD3: Cho co hé nhu hinh v&, bo qua ma sat va khoi luong
ctia 10 xo0. Kéo vat ra khoi vi tri can bang tinh mot doan nhd
+x, 161 budng nhe khong van toc dau. Viét phuong trinh

chuyén dong cua vat.

——————

Phuong trinh vi phan ’ S . \
chuyén dong: T s 1 § ek
mx = Fx — W_k(ésl + X) Equilibrium // —)[ ‘fk\'
N @ Yw EquilibriumL
=mx+kx=0 =) - =
= x = Asin(axt)+ Bcos(ax), w=+k/m oo YW [
i (B)

Str dung diéu kién dau dé xac dinh 4, B




PONG LUC HOC CHAT PIEM (11)
VD4: Cho co hé nhu hinh v&, bé qua ma sat va khoi luong
ctia day. Biét day luon ciang va co chiéu dai khong doi 1a /, gia
su kich thuéc cua qua nang m rat nho so véi /, viet phuong
trinh chuyén dong cia qua ning m.
Phuong trinh vi phan chuyén dong:

mW_=F, :>—mgsin6?=m(lé)

:>6'?'+§sin6?=0

Néu bién d6 dao dong nho, sind ~ 0 Xi
H + o 0 — O E/'ma
[

= @ =Asinaxt+ Bcosax, w@=

VD5: Cho co hé va cac thong s6 nhu hinh v&. Chon gbc toa
d0 cua x;, x, tai vi tri hai 10 xo khong bi bién dang. Kéo hai
chat diém m;, m, léch ra khoi vi tri can béng cac doan tuong
ung la X;, X, roi bubdng nhe khong van tbc dau. Thiét lap
phuong trinh vi phan chuyén dong cta hé chat diém m,, m,.
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1) M6 ta chuyén dong: HQC
2) Ap dung cac dinh luit vat 1y thiét 1ap EOM (Equation of Motion)

* Newton laws: = FBD (Free Body Diagrams)
o Biéu dién cac luc di biét theo hudng ma né tac dung
o Gia st chiéu duong cua chuyén dong (vi tri, van tdc)

o Biéu dién vector va do 1on cua cac luc phu thudc theo vi
tri, van toc (nhd quy udc dau)

o Viét phuong trinh vi phan chuyén dong
= Cac dinh ly tong quat dong luc hoc

3) Ap dung toan hoc dé giai EOM

1) M6 ta chuyén dong - HQC

. I,

—NVYWWWW— 1 AWWAH

NN OO,

2) Ap dung the 2nd Newton law of motion
ky(x,7x))

* FBD: kix; —— m, ‘ m,

L

i’

s

—_— —_

- poM: ) F=ma

{_ kix, +k,(x, —x ) =mX, {mljél +(k, +ky)x, —kyx, =0
=

—k,(x, —x,) =m,X, m,x, —k,x, +k,x, =0

> trdnh nham lin diu = Nén cho cdc li dp duwong



I. Khoi tam cua co hé

II. Moment quan tinh

» Moment quan tinh cua vat ran

doi véi 1 truc
» Moment quan tinh tich

A\

do1 véi diém O

> Ban kinh quan tinh cta vat ran

do1 voi truc z

» Truc quan tinh chinh
» Truc quan tinh chinh trung tam

I. Khoi tam cua co hé

Chit diém | Khéi lwgng

M, my ry
M, my P
My my I'n

V1 tri khoi tam cua co hé:

Moment quan tinh cua vat ran
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Dang dai s0

O Khoi thm C cua mot sO t

Shape X y Area
Tri | h bh
riangular area 3 2
Quarter-circular A4r Aar mr?
area 3T 37 4
Semicircular area 0 Ar mr?
Kig 2
Quarter-elliptical 4a 4b mab
area 3 3T 4
Semielliptical 0 4b mab
area 37 2
Semiparabolic 3a 3h 2ah
area 8 5 3
Parabolic area 0 % %

E Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013




L Khoi tam C cua mdt sO tam dong chat

Shape

g v Area
Parabolic spandrel 3a 3h ah
4 10 3
n+1 n+1 ah
General spandrel 22 s D T
Circular sector ANy 0 ar?
3o

F. Beer, E. R. Johnston Jr.,

Shape X y Length
Quarter-circular 2r 2r ar
arc ™ ™ 2
Semicircular arc 0 % wr
Arc of circle %v 0 2ar

E Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013




O Khoi tam C cua mdt sO vat ran dong chat
Shape x Volume
Hemisphere %a % a’
Semiellipsoid 3h 2
of revolution Kl 3meh

E. Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013

LOo

O Khoi tam C cua mdt soO vat ran dong chat

Shape X Volume
Paraboloiq h 1_2h
of revolution 3 2

h 1.5

Cone 7 57 h

E Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013




O Khoi tam C cua mdt sO vat ran dong chat

\Volume

x|

Shape

Pyramid

E. Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013

o AN Ul 1 AVl U A VAL RAIN L/

’'D: Xac dinh khéi tim cta cac tAim phang dong chat sau:

)
30 mm _— | r® 10 in.

54 mm
B
& rm ig X al3in.
mm
! :
X ! =]
»l 30 mm L 48 mm— 54 mm 72 mm al®5in.
5 y

Vertex

60 mm

60 mm

L
“rR1.8m X
45 m 45 m |

E Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013




Parabola

M |
200 mm
¢

| |

"240 mm ' 240 mm

47 mm 47 mm

Semiellipse 7/’ a—TF
26 mm
— ky2
Parabola x=ky

T i
50 %nm Vertex % Ein. X
15 mmE l T

| X
| 80 mm |

>

a=28in.

E. Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013

VD1: Thanh thang manh OA4 dong chat khoi luong phan bo
déu, chiéu dai /, khoi luong m,. Pia O, dong chat, khoi lugng
phan b6 déu, ban kinh R va khoi lugng m,. Puong kéo dai cta
OA di qua O,. Xé4c dinh khoi tAm ctia co hé d6i v6i hé truc
Oxy nhu hinh v¢.




VD2: Xac dinh khoi tAm cuia dia tron dong chat c6 khoi lugng
riéng 1a p. Dia bi khoét 1 16 tron nhu hinh vé&. Biét khoi lugng
phan bo déu va kich thude nhu hinh vé.

II. Moment quan tinh ciia vat rian déi voi 1 truc (1)

o Moment quan tinh cua vat ran doi véi "
truc z 1a dai lugng vo hudng dugc xéc ~Pr
. 5 ey mk
dinh boi: B
Jz — zk:l mkplg -
Ve
Trong d6, p, 1a khoang cach tir chat O Y

diem M . CO khoi lurong mk dén truc z. 4 ................... e
o Trong hé toa do Oxyz:

N N N
Jzzzkzlmk(xiJrJ’;f); szzkzlmk(y,§+z,f); Jyzzkzlmk(z,erx,f)

Trong d6 (x,, y,,, z,) 12 toa 6 cia chat diém M,.




N

ny = Jyx - =1 mkxkyk;
N

Jyz - Jzy - kzlmkykzk;
N

sz - sz - kzlmkzkxk;

o Moment quan tinh cua vat ran doi1 véi diem O:

N 1
Jo= > BT — > (J,+J,+J.,)

o Ban kinh quan tinh ctua véat ran déi vdi truc z:

goc nhau.
Néu 2 truc la qudn tinh chinh tai O thi truc thir 3 vuéng goc véi

chung ciing la truc quan tinh chinh

o Truc quan tinh chinh: Truc Oz dugc goi la truc quan tinh
chinh tai O néu théa man cac diéu kién: Jy, =J,=0.

Tai moi diém cua vdt ran ton tai 3 truc quan tinh chinh vuoéng

o Truc quan tinh chinh trung tam: La truc quan tinh chinh di
qua khoi tam cua co he¢.

\é




Mot so dinh 1y:

Dinh Iy 1: Truc quan tinh chinh cua vat ran tai diém O, khong
di qua khoi tdm cua vat chi la truc quan tinh chinh cua vat tai
diém O.

Dinh Iy 2: Truc quan tinh chinh trung tam cua vat la truc
quan tinh chinh d61 vd1 moi di€ém thudc truc ay.

Dinh Iy 3: Néu mét vat ran déng chat c6 mot truc doi xXung
thi truc do 1a truc quan tinh chinh trung tam.

Dinh Iy 4: Néu mot vat ran dong chat cd mot mdt phang doi

xitng thi truc thang gdéc véi mit phang dbi xang 1a truc qudn
tinh chinh tai giao diem cua mat phang doi xirng va truc.

Slender rod

I,=1,=+ml?

y

Thin rectangular plate y /

I, = ﬁm(b2 + %)
gy = l—lzmc2
I, = 5mb?

z
<

F. Beer, E. R. Johnston Jr., D. Mazurek, Vecfor_ echanicsfor Engineers, Statics & Dynmics, McGraw-Hill,2013 41




Rectangular prism

~
=
I

sm(b* + ¢2)
1 2 2
mm(c” + a’)
I, = 5m(a® + b?)

~
I

Thin disk Y

Circular cylinder

1 2
I/ x sma

1, =1, =3m(3a® + L?)

Circular cone

|
=

— D s
= —y I 1.2 2
=1, =sm(za" + h°)

~

F. Beer, E. R. Johnston Jr., D. Mazurek, Vecfor of Mechmric&ﬁr Engineers, Statics & Dynamics, McGraw-Hill,2013 43




Dinh ly doi truc song song: ) AC)
Jy=J e+ Md’ Al
e Luu y: Truc AC phdi di qua khoi \ 1C
tim C d |
Nhén xét: Déi véi cdc truc ciing phuong, Z
moment quadn tinh cua vdt rén doi véi truc
qua khoi tam co gi tri nho nhat. y (4)
N
Dinh ly xoay truc: p
a Y

5 2 2 X
Jy=J.cos a+J cos B+J, cos y

—2J cosacosfB—2J cosfcosy —2J cosycosa

45




VD1: Thanh OA4 ddng chat khoi lugng phan bo déu, chiéu dai
I, khoi luong m,. Pia O, déng chat, khoi luong phan bd déu,
ban kinh R va khéi lugng m,. Xéac dinh moment quan tinh cia
co hé doi véi truc quay tai khdp ban 1€ O.

Jo =Jouro "‘Jol/o

Jowo =Joaic, T (Ocl)2

Jol/o = Jol/ol +m, (001 )2

4

VD2: Xac dinh moment quan tinh cua vat ran: (a&b) quanh
truc qua O va vuong goc voi mp hinh vé; (¢) quanh truc 4.

z




(a) Nhan xét:

= C 12 vi tri khéi tdm clia tam phang méng hinh chir nhat
(khoi lwgng cua ca tam 1a m)

= Sir dung dinh ly doi truc song song:
J, =J . +m(CO)

oJ. :ém(a2 +b%)

oo -|[8] (3]s

=3 5 zém(az +b2)+m%(a2 +b%)

== :%m(a2 +b°)

(b) Nhan xét:

= C,, C,, C;lan lugt 13 vi tri khéi tAm clia cac thanh OA4,
AB, BD (kh01 luong cua ca khung hinh chit nhat 1a m,
phan bo déu) e

» Theo dinh nghia:
JO - JOA/O +JAB/0 +JBD/O +JOD/O

= Sir dung dinh ly doi truc song song:
*Jowo =Jowc, T Moy (0C))*

2
| a
= EmOAaZ T My (Ej = Jou0 =

B 2
*Jonio ==Mopb




= Stir dung dinh ly doi truc song song (#1):

*J si0 = apic, +m(0C, ¥

1 bY 1
:EmABb2+mAB{a2 +(Ej }:mAB(§b2+a

*Jspio =Ispic, T My (0C;)

i 3
2
1 a 1 B
= EmBDaz +mBD|:(Ej +b2:| = mBD(Eaz +b2j

=J, =%moAa2 +mAB(%b2 +a2j+mBD(%a2 +b2j+%mODb2

= Khoi luong phan bo déu

a _—

=>m,, =My, =2(a—+b)m, m, g = My, :mm:

= Stir dung dinh ly doi truc song song (#7):

*J 310 = apic, T Myp (OC2)2

1 bY
—EmABb2+mAl{a2+(Ej}
_ 1.2 _ 2 1.2
=M yp gb ta’ | = g0 =Myl a +§b

@ “DE THAY”:
> 1, 1 2 2 2 2
J apio =Myp| a +§b zgmABb tmypa” =J g, +mp(OA) = J 5,0 =J 45,4 + M 3(0A)

VAY truc ldy moment quan tinh bén vé phai trong cong Y
thire doi truc song song (truc 4C) khong can phai di
qua khoi tam cuaa thanh???

Bay chi la trirong hop ddc bidt 111




VD3: Tam mong hinh tam gidc déu canh ¢ nhu hinh vé c6
khoi luong m. Xac dinh moment quan tinh (khdi luong) cla
né d6i voi truc: (a) 44°va BB’; (b) CC’

VD4: Mot tam mong cé khoi luong m hinh nhan elipse nhu
hinh v&, tdm c6 khébi luong phan bd déu. Xac dinh moment
quan tinh khoi luong cua tim doi véi truc: (a) BB’; (b) CC’

VDS:

The quarter ring shown has a mass m and was cut from a thin,
uniform plate. Knowing that r, = 3r,, determine the mass moment
of inertia of the quarter ring with respect to (a) the axis AA’,
(b) the centroidal axis CC’ that is perpendicular to the plane of
the quarter ring.

B c’
A

F. Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mech(mias__ﬂ)r Engineers, Statics & Dynamics, McGraw-Hill,2013 53




VD 6-7:

The machine part shown is formed by machining a conical surface
into a circular cylinder. For b = $h. determine the mass moment
of inertia and the radius of gyration of the machine part with
respect to the y axis.

Fig. P9.129

Given the dimensions and the mass m of the thin conical shell
shown, determine the mass moment of inertia and the radius of
gyration of the shell with respect to the x axis. (Hint: Assume that
the shell was formed by removing a cone with a circular base of
radius @ from a cone with a circular base of radius @ + ¢, where t
is the thickness of the wall. In the resulting expressions, neglect
terms containing ¢*, t°, etc. Do not forget to account for the dif-
ference in the heights of the two cones.)

VD 8: Mot chi tiét may nhu hinh vé& dugc 1am bang thép (p =
7850 kg/m?). X4c dinh moment quéan tinh khoi lugng cua chi

tiét d6i voi truc: (a) x; (b) y; (¢) z

¥
40 mm

40 mm

F. Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill,2013 55




Vi DU

VD 9: Cac chén va tay don cua
thiét bj may do gi6 hinh chén duoc
mo ta nhu hinh vé dugc 1am bang
vat liéu c6 khdi luong riéng p. Biét
moment quan tinh khoi lugng cia
chén mong (bé day 7) % hinh cau
khoi luong m doi véi truc quan
tinh chinh GG’ 1a 5ma?/12.

(a) Xac dinh moment quan tinh khoi lugng cua thiét bi doi véi
truc 4A4’; (b) Xac dinh ti s6 a/l & moment quan tinh chinh
ciia cac chén bang 1% moment quan tinh cia chung d6i vdi
truc quay AA4°. (3 thanh manh hinh tru tron, duong kinh d, dai /)

Thiét bi méy do gié hinh chén diroc phét minh béi Ts. John Thomas Romney Robinson (1792-1882), nha thién véin, nha vdt Iy nguroi Ireland.

R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013 56

CAC PINH LY TONG QUAT PONG LUC HOC
I. Pinh ly chuyén dong ciia khoi tim

Khéi tam cia co hé chuyén dong nhw mét chat diém mang khoi
lwong cua toan hé chiu tdc dung cua vector chinh ngoai luc tdc
dung lén hé.

II. Pinh Iy bién thién dong lwong
Pao ham theo thoi gian vector déng lirong Q ciia co hé bang vector
chinh cua ngoai lyc tdc dung lén hé

I11. Pinh Iy bién thién moment djng lwong
Pao ham theo thoi gian moment dong lwong cia co hé doi véi mot
tim (truc) bang moment chinh ciia ngogi lwe tdc dung lén co hé
doi voi tam (truc) do.

IV. Dinh ly dong nang
Pao ham déng ndng ciia co hé bang tong cong sudt ngoai va ndi
lire dat vao co hé.

S57




Dinh Iy:

Khoi tam cua co hé chuyén dong nhu mot chat di€ém mang khoi
lugong cua toan hé chiu tac dung cua vector chinh ngoai luc tac

dung I€n hé¢.

MW. =Y F¢

« W, :Giatdc cuakhditdm C ciia hé
- M - Khoi luong cua toan hé
« F,* :Ngoai luc thtr &k tac dung 1€n co hé

u Tl'll’(‘)’llg h()’p Zf2=0—>T7V>C:O—>T7c=const

T 5ng ngoai luc tac dung lén hé bc‘z"ng 0 thi khoi tém cua hé
dung yén hodc chuyén dong thang déu.

* Truwong hop D Fi=0

m
k=1 k

MV_V>C:Z?;—>MV_V>CX:Z;Zx:O%VCx:% Y ﬁkx:const

> Theo phwong x, khéi tdm C ctia hé dung yén hodc chuyén
dong thang déu; néu ban dau khoi tam ding yén V(¢ =0) = 0:

1 1
= H 25:1 mx, (1) = const, = HZZ{; m,x,(0)

=" m (3, ()-x,0)=0 hay |2 =0

 x,(t), x,(0) tuong ng 14 toa do x cia chat diém (hoic trong
tam cua vat) tha 4 tai thoi diém 7 bat ky va thoi diém 7= 0.

e & la d6 dich chuyén tuyét d6i cua chat diém (hodc trong tdm
cua vat) thi & theo truc x.




VD — PINH LY CHUYEN PONG CUA KHOI TAM (3)
Bai toan:
Bai toan 1: Biét dich chuyén ctia mot s6 vat ran thudc co hé,

tim dich chuyén cua cac vat ran con lai

(Co ly thuyét: VD 12.1; Co hoc: 2.9,

Bai toan 2: Biét cac luc tdc dung 1€n co hé, tim phuong trinh
vi phan chuyén dong cua khoi tam

Bai toan 3: Biét chuyén dong cua khéi tam, xac dinh luc
(phan luc) tac dung 1én co he.

Bai toan 4: Bai toan tong hop

VD - PINH LY CHUYEN PONG CUA KHOI TAM (1)
VD 1: Hai vat nang 4, B co khéi luong lan luot 13 m 7, My noi
v6i nhau bang ddy mém khoi luong khong dang ké va khong
gidn nhu hinh v&. Lang try D tya trén mit san ndm ngang va
nhan. Ban dau co hé dimg yén. Tim di chuyén cua lang tru D
khi vat 4 truot xuéng theo mat nghiéng 1 quing duong s. [

B
n,
A
m;
D 60‘1/'
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VD - PINH LY CHUYEN PONG CUA KHOI TAM (2)
Xét co hé gom 3 vat: m,, m,, m;.
Ngoai luc tac dung 1én co hé: P, P,, P;, N

> Fg =0, ban dau h¢ dung yén g5
—> X cuia hé¢ khong doi. s.costie
. _ 0 i | /
my: &,.=sc0s60" +&;. P, |
my: &, =S5+¢;, £ ; Q
Zk:l MGy, =0 X
T i i %k

< m(scos60’ +& V+m,(s+& )+mé; =0
< (my+m, +m;)E, =—(m; cos60’ +m,)s

m, cos60” +m,

&&= s => Trdi dau voi s = m; dich sang trdi

m; +m, +m;,

VD - PINH LY CHUYEN PONG CUA KHOI TAM (3)

VD 2: San nam ngang nhan, 4, B ¢6 khoi luong lan luot 1a m I

m,. OA = AB = r, vé dong co c6 khoi lugng m;. Biét tay quay

OA quay déu quanh O véi van toc goc w. Biét ban dau hé

dtmg yén va piston & vi tri xa nhat vé bén trai.

a) Xac dinh chuyén déng ngang ciia vo dong co.

b) Néu dong co duoc bat vit chit xuéng nén, tim ap luc cua
dong co 1én nén va luc cat ngang cua bulong, bé qua luc
cang ban dau ciia bulong.

it Duy Cwong, Co Ly Thuyét, DHQG Tp. HCM, 2005
S

y
0 aph, Co hoc, NXB GD, 2009




VD -
VD 2: Dang bai toan 1 (cau a) val (cau b)

Céc ngoai luc tac dong 1én co hé: P, P,, P; N.

GOt x;9, X9, X309, Xp 1an lugt la vi tri khoi tam cua m;, m,, m;
va cua ca hé tai thoi diem 7= 0.

Tai thoi diém ¢ p
A
¢ = ot
X, =Xy +r(l—cos@)+(x; —xy;) l lP
— ;
3 ) '
=, =x,— Xy =r(1—cosp)+ ¢, ol Pi _ J
Xy = Xy + 27(] —COS @)+ (%, — X )
¢ & ’
3 3

=, =X, — Xy =2r(1-cos@)+J,
Xy =Xzt 83 =03 =X3— Xy

VD 2: Dang bai toan 1 (cau a) va 3 (cau b)
Tai thoi diém «:
lecv:l M, =0

= ml[r(l—cosgo)+4’3]+m2[2r(1—cos¢)+§’3]+m3§3 =0
= {3 (m; +m, +my) =r(cosep—1)(m, +2m,)

/= r(m,+2m,) (cosp—1)
omy +m, +my

l/'(l’l’l1 + 2m2) (COS(C()f) B 1)

=3 =

m; +m, +ny

P4y chinh 14 phuong trinh chuyén dong ngang cua vé dong
co (géc cua toa dQ ¢; tai vi tri khéi tdm cua vo dong co luc ¢ =
0 s).




b) Khi vo dong co dugc co dinh: (=0
Tai thoi diém ¢:

@ =t

X, =Xy +r(l—cos@)+(x; <xy;)
%, =X +2r(1—cosgp)+(x§f Xo3) o B |
x3:x03/3:>x3:x03 P ¥

m, (xo1 +r(1—cos (o))+ m, (x02 +2r(l—cos gp))+ o

— X =
my, +m, +m,
oy _mlmermzxoz+m3x03Jr m, +2m, #(1—cos )
=
m, +m, +m, my, +m, +m,

VD 2: Dang bai toan 1 (cau a) va 3 (cau b)
b) Khi vé dong co dugc c¢o dinh: ;=0

Tai thoi diém ¢
Q=

X, =Xy +r(l—cosp)+(x, ixm)
¢3
X, =Xy, +2r(1—cosp) + (x§f Xo3)

&3
X3 =Xz TE3 = X3 = X3

m, (x01 +r(1—cos (0))+ m, (x02 +2r(l—cos (p))+ X

=X =
m; +m, +nmjy

Xy My Xy, 15X m, +2m,

= X, = + r(1-cosp)
m, +m, + m, my, +m, + m,




VD - PINH LY CHUYEN PONG CUA KHOI TAM (8)

VD 2: Dang bai toan 1 (cau a) va 3 (cau b)
b) Khi vé dong co dugc ¢ dinh: ;=0
Tai thoi diém ¢:

m, +2m, d*

r—(1—cosar)

=% Xy =
m,+m, +m, dt

. m, +2m
= X, = — 2 ro’ cos(wr)
m, +m, + m,

= m, +2m d’
= X = — —r—(1-cosar)
m,+m,+m, dt

m, +2m,

MW, :ZF,; = Mx. =T = (m, +m, +m,) r’ cos(wt) =T

m, +m, +m,
= T =(m, +2m,)rw’ cos(ar)

Giai hoan toan twong tu cho phuong y dé tim N/ 2 Fiy = Mye

VD 3:

Mot tam dong chat ABD c¢é hinh
dang la tam giac vudng can (canh
AB = 12 c¢m) dugc dit thang dung
twva dinh 4 trén mit ngang nhan
khong ma sat. Nguoi ta tha cho tim
phang d6 xudng dudi tac dung cuia
trong luc. Hay xac dinh quy dao cua
diém M nam chinh giita canh bén
BC. phﬁ Y, trong sudt thoi gian ¥
chuyén dong, diém A4 ludn tua trén A

mat ngang.




I. Pinh Iy chuyén dong ciia khoi tim
Khéi tam cia co hé chuyén dong nhw mét chat diém mang khoi
ZI lwong cua toan hé chiu tac dung cua vector chinh ngoaqi luc tdc
dung lén hé.

II. Pinh Iy bién thién dong lwong
Pao ham theo thoi gian vector déng lirong Q ciia co hé bang vector
chinh cua ngoai lyc tdac dung lén hé

I11. Pinh Iy bién thién moment djng lrong
Pao ham theo thoi gian moment dong lwong ciia co hé doi véi mot
tim (truc) bang moment chinh ciia ngogi lwe tdc dung lén co hé
doi voi tam (truc) do.

IV. Dinh ly dong nang

Dao ham dong ndng cua co hé bang tong cong sudt ngoai va noi
liee dat vao co hé.

1. Mot s6 khai niém va dinh nghia:

»  Déng lwong ciia chit diém:

q= mV —
0

"  Dong liwong cua co hé:

— N —

0= m.V,

k=1

»  Sir dung van toc ciia khoi tam C ( ng

— — N —
Q=MV.= Zk:l mVy

« M: Khbi lwong cua co hé
* V. Van toc khoi tam cua co hé




2. Dinh ly:
DPao ham theo thoi gian vector déng lwong Q ciia co hé bang
vector chinh cua ngoai luc tac dung lén hé:

dQ e
“ _NF
dt 2.5
Hay (dang hitu han):
Ql _Qo = Z_‘;:ﬁkedt
Trong do:

0, O,: Tuong g la dong luong clia co hé tai thoi diém 7, va ¢,.

tl —ve ”
Fgdt: Xung cta luc Fie
fo

¢ Nhan xét:
* Khong ¢6 mat cua ndi luc = Chon co hé thich hop!

Pinh Iy CP ciia khoi tim

i—?zZﬁke Q:MVc:Zszlmka MWC:Zﬁke

« Khoi luong cua co hé co thé « Truong hop riéng cua
khong do1 hodc thay do6i trong Dinh ly bién thi€n dong

qua trinh chuyén dong luong
* Bai toan va cham « Khéi luong cua co hé

* Bai toan lién quan dén chuyén khong doi
dong cua chat long * Bai toan chuyén dong tinh
ti€én cua vat ran




VD - PINH LY BIEN THIEN PONG LUONG (2)

VD1: Hai nguoi 4 va B dang dung ¢ hai goc cua chiéc be,
khoi lugng cua mdi ngudi 1an luot 1a m, = 85 kg va m, = 55
kg. Ban dau tat ca déu ding yén. Khi ho nhan thay bé bi dut
neo, nguoi A4 1ap tirc di vé phia ngudi B véi van toc 0.6 m/s so
voi bé. Biét khoi lugng ctia be 1a 140 kg, xac dinh: a) Van toc
ciia bé néu nguoi B diig yén; b) Van téc cia ngudi B phai di
vé phia nguoi 4 1a bao nhiéu dé bé dimg yén. (Bo qua suc can
cua nudc) BB
i

A & Y

VD - PINH LY BIEN THIEN PONG LUQNG (3)
VD1: m,=85kg; my=55kg; V,,, = 0. 6m/s

Cl) VB/b 0 Vb - ? m, 14 mge
A/b
b) Vb — O, VB — ? ]
Ngoai luc tac dung: , 4]
P, Py, P,, N Py

Y Fi=0 - Pong 1u’0’ng theo phuong x du’oc bao toan.
o Ban dau hé dung yén: Qo. = D MV =0
o Khi Chuyén déng: le - kaI/kx - mAVAx +mBVBx +mebx - QOx — O

a)

Ve =V tVies Vi :% Ve =>m WV + V) +mpl, +mlV, =0

= (mA + mB + mb)Vb —myV,, =V, =—

VA/b




VD - PINH LY BIEN THIEN PONG LUQNG (4)

VDI1: m,=85kg; my=55kg; V,,, = 0.6 m/s.
b) V,=0,Vy=2

my, +mgV, +mV, =0

=>m,V,, +%—I—m3 m "'%) + m[}/hx/: 0

=MV +mgVg,, =0

V,,=——Ay, = —%0.6 =-0.927m/s

B

Dau (-) chi huéng chuyén dong cua ngudi B nguoc voi ngudi
A.

VD - PINH LY BIEN THIEN PONG LUQNG (3)

VD2: Mot vien dan ndang 30 gam dang bay theo phuong
ngang véi van toc 450 m/s thi gam vao khoi B c6 khoi lugng
3 kg. Sau khi va cham, khoi B truot trén xe truot C dén khi né
cham vao vach cudi cta xe. Biét va cham gitta B va C 1a va
cham mém, hé s6 ma sat dong gitta B va C 1a 0.2. Gia thiét
thoi gian va cham giita 4 va B 1a rat ngan c6 thé bo qua xung
cua luc ma sat gitra B va C trong giai doan va cham nay. Bo
qua ma sat gitra xe va san. Xac dinh:
a) Van toc clia A&B sau T
va cham lan 1 3 kg 45 0\17/1/5
b) Xac dinh vén toc cia | | @ e
ca3vatd, B, va C. & 0 kg g 8




a) Van toc cia A&B ngay sau va cham:

(m+my)V,

m, 0.03
V;)_
m,+myg 0.03+3

myV,+0=m +my)lV,=>V, = 450 =4.46m/ s

b) Van toc cudi cung cua ca hé:

m,+mg

(my+mg)V,=(m+mz+me )V, =V, =
mA +mB +mC

g SBHD e Gdlmis

=
> 0.03+3+30

VD3: Cho co hé gém vat co trong luong P, dat trén mat
phang nghiéng cua lang tru co trong luong P,. Goc nghiéng
ciia mat lang tru v6i mat ngang 13 . Ban dau vat P, nam yén
twong do6i trén mat lang tru, trong khi ling tru thi trugt sang
phai véi van tde V. Bat chot vat P ; truot xuéng vGi van toc u
= at so v6i lang tru. Xac dinh van tbc V cla lang tru. Bo qua
ma sat gitra lang tru va mat ngang.




1. Mot s6 khai niém va dinh nghia:
Xét chat diém M, cé:
= Khoéiluong :m,

" Vitri L1
= Van toc Vi

> Moment dong luong ciia chat diém doi véi 1 tAm (tAm O)
Lo(G,) =7 xG, =m,7. xV, ¥ Ly tuy thudc vao vi tri tim O

> Moment dong luong ciia chat diém doi véi 1 truc

(@) =EMo(q;7),  qi° = he,.(q;)

Lo () =%HM (G, 47 =he..(g;)

|

.

9

L.(G)=tM, @G, G° =hc,(G,)

e 1 7 TR e e e a N e
g \ ] i , Y T i N 4 ™~ \ 4 y (9

1. Mt so khai niém va dinh nghia (cont’d):
» Moment dong luong cua co hé doi 1 thm

Lo =2 Lio(G)
> Moment dong lugng cua co hé doi véi 1 truc
L.=) L.(q)
Ly=)Ln(q) hay L =%L(G)
L=3 L.
v’ Vit ran quay quanh truc c¢é dinh:

—

L,=J




2. Dinh ly:
Dao ham theo tho1 gian moment dong luong cua co hé d6i voi mot
tam (truc) bang moment chinh cua ngoai luc tac dung 1én co hé

P

= Dang vi phan: {9L, =Y M (F%) ' dj; = M, (FF)

___________________________________

* Dang tich phén: | ['dl, =>"[ thO(ﬁ:)th [ldL, =Y [ M (F)di

4
-

_________

- dL do d .
L =Jowo—>—"2-=J — >J —=>Y M (F°
A A d[ Adf Adl Z kA( k)

= Phuong trinh vi phan chuyén dong quay cua vat ran quanh
truc c6 dinh.

VD 1: Mbt dia tron phang, dic, dong chat c6 khoi luong m, va
ban kinh r. Tai tdm dia c6 mot chat diém c6 khbi lugng m,. Ban
dau co hé dang quay déu véi van toc goc o, quanh truc (A) qua
tam O cua dia va vudng géc voi mit dia. Sau d6, chat diém m, di
chuyén theo phuong ban kinh cua dia va dung lai ¢ trung diém cua
ban kinh d6. Xac dinh van téc gdc cua co hé tai thoi diém trén.

(A)




VD - PINH LY BIEN THIEN MOMENT PONG LUQNG (2)

VD 2: A garden sprinkler has four rotating arms, each of which
consists of two horizontal straight sections of pipe forming an
angle of 120° with each other. Each arm discharges water at a
rateof 20 L/min with a
velocity of 18 m/s relative to \ K
the arm. Knowing that the

friction between the moving
and stationary parts of the
sprinkler is equivalent to a
couple of magnitude M=0.375
N.m, determine the constant
rate at which the sprinkler
rotates.

100 mm

VD 3: A wheel of radius » and
centroidal radius of gyration £ is
released from rest on the incline
shown at time 7/=0. Assuming that the
wheel  rolls  without  sliding,
determine:

(a) the velocity of its center at time ¢,

(b) the coefficient of static friction
required to prevent slipping.




P: [(mV)r+ 1], ~[0],,., = (mgr)(rsin B)

— (mV)r+ (mkz)K = (mgt)(rsin )

VD 3: Pong luong thang doc theo mp nghiéng

O

[m V]@r o [O]@r:O = (mgt) Smﬂ — kt

2 .
—)th(mgt)sin,B—th
r+k
: r mgk’ sin 3
— It = (mgt)sin f| 1 - — It = t
(mg) 'BL r2+k2j r+k’

F Beer, E. R Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013




Ft
P

[O]@z o [0]@1=0 = Nt — (mgt) COSIB
— Nt = (mgt)cos 3

L k’mgtsin 3 1 kK an 3
N Nt r*+k* mgtcosB rP+k*
- 2 . I 2
» Lan khOIlg truot: —)sts _)fszr2+k2 tan 8

F. Beer, E. R. Johnston Jr., D. Mazurek, Vector of Mechanics for Engineers, Statics & Dynamics, McGraw-Hll, 2013

F Beer, E. R. Johnston Jr., D. Mazurek, Vecior of Mechanics for Engineers, Statics & Dynamics, McGraw-Hill, 2013




If’ N
Ce_ v __ ba S C
b mp(BO) + ()0

4m,b* + ma’ O

m,bu = m b(bQY) + (i ma’)Q —u=

VD 5: Cho co hé va céc thong s6 nhu hinh v&. DAy mém ludn cing,
khoi lugng khong dang ké, khong gidn va khong truot trén rong
roc. Hé s6 ma sat truot dong gifta vat 4 vamiatném 13 7, =+/3/2.
Rong roc ¢d dinh c6 khoi lugng m,, ban kinh » va ban kinh quan
tinh doi vdi truc quay cua né 1a 0.87.

Thiét 1ap phuong trinh vi phan
chuyén dong cua co hé, xac dinh
gia tbc cua vat 4 stc cang day
T. B6 qua ma sat tai truc quay
cua rong roc.

Vat 4 co that su tu truot xuéng dugc khong?




I. Pinh Iy chuyén dong ciia khoi tAm
Khéi tam cia co hé chuyén dong nhw mét chat diém mang khoi
ZI lwong cua toan hé chiu tac dung cua vector chinh ngoaqi luc tdc
dung lén hé.

II. Pinh Iy bién thién dong lwong
IZI Pao ham theo thoi gian vector déng lirong Q ciia co hé bang vector
chinh cua ngoai lyc tdac dung lén hé

I11. Pinh Iy bién thién moment djng lrong
Pao ham theo thoi gian moment dong lwong ciia co hé doi véi mot
tim (truc) bang moment chinh ciia ngogi lwe tdc dung lén co hé
doi voi tam (truc) do.

IV. Dinh ly dong nang
Pao ham déng ndng ciia co hé bang tong cong sudt ngoai va ndi
liee dat vao co hé.

1. Céc dinh nghia va cac két qua thuong dung:

a. Cong cua luc: £ Fy
Xét luc F, tac dung tai diém K, trong khoang ) <
thoi gian vo cung bé diém K dich chuyén 1 vi T dr
phan dr,. Khi do, cong cua luc F, trong dich

chuyén nay 1a dai lugng vo hudng: X0 "y

dA(F,) = F,dr, = F,drcosa | (cong nguyén t0, don vi 1a Joule, J)

b. Cone cua moment:

Xét vat ran chiu tdc dong cua moment M va trong khoang df vt
ran quay 1 goc dop. Khi dd, cong nguyén to ciia moment M trong
dich chuyén nay 1a:|dA(M) = H{Md¢|

Dau (+) néu M va dg cing chiéu; dau (-) M va dg nguoc chiéu.



1. Cac dinh nghia va cac két qua thuong dung (cont’d):

¢) Cong sudt: La cong do luc hoic moment sinh ra trong 1
don vi tho1 gian, don vi cua cong suat 1a Watt (W).

= (CoOng suat cua luc:

dA(F,) _ F,dr.

P(F)= = —FV. =Fix+Fy+F2
» X " . z ﬁ
=  (CoOng suat cua moment: s (/;
dAM)  |Mdg] PR
P(M) = == = HMdj
dt dt
0O g
X

1. Cac dinh nghia va cac két qua thuong dung (cont’d)

d) Cong ciia mét s6 luc/moment phé bién: N Mo
= (Cong cua trong luc: él M
P ]
A(P):P(Zo_zl) p

= Codng cua luc dan hoi: 77
ACF,) = k(=5

(Dich chuyén tir x, dén x, gbc O tai l/c O
vi tri 10 xo khong bi bién dang)

i
=
3
3
3
-

= (Cobng cua luc ma sat truot: . g

A(F,)=~(f,N)s —x




1. Céac dinh nghia va cac két qua thuong dung (cont’d):

d) Coéng ciia mét sé luc/moment pho bién:

» [.3n khong truot:

A(F,)=0
AM,))=-Mdp

>
P S

T > X
- TN

e) Cong cua noi lyc cua vdt ran:
Tong cong ndi luc cua vat ran trén moi dich chuyén bang 0.

) Nho lai xung cuia cdc ngoai luc trong dinh Iy dong luong/moment
dong luong!

2. Dong niang

a) Dong ndng cua hé chat diém

1
i= Ekasz

b) Péng ndng ciia vdt rdn chuyén dong tinh tién
1 |

T=—MV?=—MV;
2 2

c) Pong nang cua vat ran quay quanh truc co dinh
L,
Tr=—J,w
2 A

e) Dong ndng ciia vdt rin chuyén déng song phang

T = l MV c% + l Iy Ca)z, A qua khéi tém va vudng géc mdt phang quy dao

104




2. Dong niang
) Déng ndng ciia vt rdn chuyén déng tong qudt
1 1
T = 5 ]\4VC2 + E JACG)ZA la truc quay tirc thoi qua C (6 doi phwong)
3. Pinh ly dong nang
= Dang vi phdn: Vi phan dong ning co hé bang tong cong
nguyén to cua ndi luc va ngoai luc tac dung vao co hé.

dT =) dA +) dA
= Dang hitu han: Bién thién dong nang cta co hé trén do doi
nao dé biang tong cong hitu han ndi va ngoai luc tac dong
vao co hé trén cung do doi do:

AT=T,~-T,=Y 4 +> 4

3. Pinh ly dong nang (cont’d):

» Dang dao ham: Pao ham dong nang cua co hé bang tong
cong suat ngoai va ndi luc dat vao co he¢:

%=ZP(ﬁZ)+ZP(ﬁf)

4. Pinh luat bio toan co nang

= Thé nang: Thé nang cta co hé tai vi tri M 14 tong cong cuia
cac luc thé dat vao co hé trén d6 doi tir vi tri M dén vi tri O
dugc chon (tuy ¥) 1am moc.
v" Thé nang chi phu thudc vao vi tri: I1=I1(M)

= Pinh ludt: Co hé chuyén dong trong truong luc thé cé co
ning (tong ciia dong ning va thé ning) khong doi.




4. Pinh luat bao toan co nang

= Thé ning trong trudng cua vat co trong luong P: - M,
v" Goéc thé nang tai M, 3 l
v" Thé ning cua vat & M, p M,
OM)|=AP),,, =]"~Pdz=~Pz’ =P(z~z,) p

A« . \ A+ 1x T
» Thé nang cua luc dan hoi 10 xo: §

v' Goc O ciia truc Ox tai vi tri 10 xo khong bi bién dang
v" Gbc thé nang tai M, (li d6 x,)
v" Thé nang cua vat & M (li do x) §
(M)| = A(F}x)|M%M0 = [ — hoxdlx = —%kxz = %k(xz —x2)
» Néu chon gbc thé ning ciia 10 xo tai vi tri 10 xo khong bi
bién dang (tuc 1a x, = 0), khi d6 x chinh 1a d6 bién dang dai

cua 10 xo va thé ndng dan hoi cua 10 xo la: 11, = %kx2

(Céc dinh ly tong quat ctia dong luc hoc)
Xem cac vi du (Giao trinh Co ly thuyét — Vii Duy Cuong)

1. Pinh ly chuyén dong khoi tAm
Vidu: 12.1, 12.2
2. Dinh ly bién thién dong luong
Vidu: 12.3,12.4, 12.5
3. Dinh ly bién thi€én moment dong lugng
Vidu: 12.6, 12.7, 12.8
4. Dinh ly dong nang
Vidu: 12.9,12.10, 12.11, 12.12, 12.13, 12.14, 12.15, 12.16

118



ViDy

VD 1: Pinh ly dong ning (chuyén dong tinh tién + quay
quanh truc co dinh): Tinh dong nang, cong cua ngoai luc, tim
gia toc.
VD 2: Pinh ly dong nang (1an khong truot): Tinh dong ndng,
cong cua ngoqi luc, tim gia toc.

Binh luan
VD 3: Dinh ly dong nang (truot): Tinh dong ndng, cong cua
ngoai luc, tim gia toc.
VD 4: Dinh ly dong nang (rong roc): Tinh dong ndng, cong
cua ngoaqi lwc, tim gia toc, suc cang day.

VD 5: Bao toan dong luong + bao toan co nang: Chuyén dong
tuong do1, bao toan dong luong, bao toan co nang.

VD - PINH LY PONG NANG

VD1: Pinh ly dong ning (chuyén dong tinh tién + quay quanh
truc ¢6 dinh): Tinh dong nding, cong cia ngoai lyc, tim gia toc.

a) DPong nang cua co hé¢ M = Sm,gr

b) Cong cua cac ngoai luc
khi vat A truot 1én 1
doan s (so vO&1 mat
nghiéng)

¢) Gia toc cia B

d) Luc cang day ¢ nhanh
noi voi B.
(B6 qua ma sat ¢ 0 truc O va ma sat trugt giita 4 va ném; ddy mém,

khong gian, khoi lugng cua day va bict day luon cang, R—2r)




VD — PINH LY PONG NANG
VD2: Tru tron lan khong truot trén mat nghiéng, cac thong so
cho trén hinh v&. Ban dau hé ding yén, bé qua ma sat lan.
Xac dinh:
a) Bi€u thirc dong ning cua co M
h¢ /S
b) Cong cua cac ngoai luc khi f
tru lan 1 doan s trén mat
nghiéng

¢) Gia toc goc clia tru
d) Diéu kién dé tru lan lén
¢) Nhan xét:

= Tru dic/rong

i
= AM=0 Sé tré lai trong cac phan sau

VD - PINH LY PONG NANG
VD4: Cho co cau rong roc va dai nim trong mit phang nim ngang
nhu hinh v&. Cac rong roc dugc xem nhu cac dia tron dic, dong chat,
khdi lugng phan bd déu. Rong roc 1 va 2 ¢6 khdi lugng tuong tng 1a
m, va m,. va ban kinh twong tng 1a , va r,. Tay quay O4 c6 khdi
luong m, chiéu dai /; thanh duoc xem 13 thanh manh dong chat. Co
hé dugc din dong boi moment khong doi M.

Xac dinh gia toc goéc cua tay
quay OA. B qua khdi luong cua
dai va gia su dai mém, khong
gidn, khong co hién tuong truot

dai. /




VD4:
* Goiw,lavan tbc goc tuyét doi cia rong roc thu k£ (k= 1,2)

* Goiw,lavan tde goc tuyét d6i cua thanh 04
Quan h¢ dong hoc:
* S dung cong thue Vilit:

a — 7.

1 - =—2:>I’2(602—a)0)=l’i(601—600)
@, — ), h
=, = ’/I(a)l_a)o)'i_rzwo

= o, = na, +(I"2 _ri)a)o

Dow =0,n=r=0n =0

- Do d6, rong roc dong 2 chuyén dong tinh tién!

VD4:
» Dongnangcuacohé: T=T,+T,+T,,

» Rong roc 1 dung yén: 7, =0
» Rong roc 2 chuyén dong tinh tién:
1, 1 >

Tz - EszA - Emz (OA(OO)

|
—> T; = Emzlzwg

» OA quay quanh truc c6 dinh:

1 I 1 1
5y :E(JOA/O)a)éA :E(gmlz)a)oz —> 1y, nglza)

» Vay:

= %mlzwj +%mzlza)02 —>T= %(m +3m,) o}
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VD4:

=  (Cong cua ndi luc va ngoai luc:
» Nhac lai: co hé gom (1), (2) va 04
» Tong cong clia cac ndi luc trong moi dich chuyén déu bing
khong.
» Tong cong cua ngoai luc: P,, P,, Py, M
» Tong cong cua ndi va ngoai luc khi tay quay quay 1 goc ¢:

A=M.gp
= Apdung dinh ly dong nang (1):
By 3 2o DL s 3m)Pa ) =L (Mo

dt dt

dqa dw

= — (m+3m )12—(0)) M— dtOZMa)

= %(m +3m,) o, )
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VD4:
= Ap dung dinh ly dong ning (2):

Do co hé dang chuyén dong, nghia 13 ®#0, do do:

M
" (m+3m)l

» Nhan xét:
v Néur,#r,?
v Xac dinh suc cing dai?
v' Day dai c¢6 khoi lugng?




VD4a: Cho co cau nhu hinh vé&. Cac banh rang dugc xem nhu céc
dia tron dic, dong chat, khoi luong phan bd déu. Banh ring 1, 2 va 3
c¢6 khoi luong twong tmg 1a m, , m, va m,; ban kinh tuong mg cta
cic banh ring 1a r,, r, va r,. Tay quay OA4 c6 khdi lugng m; thanh
dugc xem 1a thanh manh dong chat. Xac dinh bicu thuc tinh dong
ning cia co hé theo van téc goc cua thanh OA. B qua hién tuong
truot gitra cac banh rang.

LA

Goiy:
Ap dung cong thuc Vilit cho
tirng cap banh rang dé xac dinh
van toc goc cua tung banh
rang!

VD5: Tai 4 duoc tha khong van toc dau tir do cao 4 xudng dam
dan hoi. Gia thiét va cham la mém. Xac dinh d§ vong to1 da £, cua
dam, biét d§ vong tinh cua dam la f..




VDs: Aerm

Xét tai A h
» Ngoai luc: e = ‘_JH =
- mg A g B

e ¢f, phan luc cua dam khi bat dau va cham
» Tat ca déu 1a luc co6 thé > Co nang cua co hé dugc bao toan.
= Chon goc thé ning tai vi tri ddm nam ngang
* Co nang lGic 4 & vi tri cao nhat: £ =0+ mgh

* Co nang luc dam bi vong cuc dai, f: E, =0+ (% cf; —mgf,) VOl ¢ = %

* Conang dugc baotoan: E =E = f,=f++Jf +2fh
» Nhan xét:

t

* Ja> T * Néuh=0->f,=2f.

VD6: Cho co hé gom vat ¢é trong lugng P , dat trén mat phang
nghiéng cua lang tru co6 trong lugng P,. Goc nghiéng cua mat lang
tru vé1 mdt ngang 1a a. Ban dau vat co hé dung yén. Sau do, vat P,
truot xuong mat nghiéng vaoi van toc dau bang 0.

Xac dinh:

a) Van tdc cua vat P ;S0 Vo1 vat P
b) Van tbc cua lang tru P, khi vat

P, truot duge 1 doan d trén mat
lang tru.

¢ Dynamics, McGrz




VD - BAO TOAN CO NANG

VD7: Cho thanh thiang, manh dong chat, khoi lugng phan bo
déu. Thanh c6 khoi luong m, chiéu dai 2/. Ban dau thanh tua
trén mat san nam ngang nhan va hop voi phuong thang ding
mot géc ¢,. Tha cho thanh roi xudng khong van toc dau. Xéc
dinh biéu thurc tinh thoi gian dé thanh nam trén san (ké tir luc
ban dau tha thanh).

Dy

VD7: A B

= Phan tich ...

= Chuyén dong cua khdi tdm theo
phuong x dugc bao toan

* Chon HQC - Quan hé dong hoc i,

= Biéu thic dong ning A

X
T s

0,

= Biéu thuc thé ning
o y.=y=Ilcosp —>y=—Ipsne

| | | ) I 1
o T'=—mV’ +=J. & =—m(-lpsinp) +=[—m(2])*]¢’
5+ da@ = sml—ipsing) ¥ S| wlH) g

o T:émlz¢2(l+3sinqu), V =mgl cos

e V =mglcosp
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VD7:

o =T

+V = %mlqu2(1+3sin2 @)+ mgl cosp

o E(t=0)=E,=mglcosp,

e E=E — %m12¢52(1+3sin2 @) +mgl cosp = mgl cos @,

@

@

ot

., 6g(cosp, —cosp)

I(1+ 3sin® )

[ 1+3sin’ ¢

._@_\/6g\/c03(p0—003(p

—>dt:\/

l\/1+3sin2(p do
6g \ cos@, —cosp

- 2
—>_[dt: LJ'”/Z L+ I8 do
0 6g Po

COS (), —COS
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