Thé ndang: Thé nang cua co hé tai vi tri M la tong cong cua cac luc

thé dat vao co hé trén do doi tir vi tri M dén vi tri O duoc chon (tiy
y) 1am moc. Thé niang chi phu thudc vao vi tri: I1 = I1(M).
O Thé ning trong trudng cia vit cé trong lugng P:

v' Gbc thé niang tai M, (c6 toa do z,)

v Thé nang cua vat & M (cé toa dd z) Z M
0
Theo dinh nghia, thé nang cua vat tai vi g l M
tri M la:
T(M)|=A(P)|  =["—Pdz=—Pz" =P(z-3z,) =

Vay: i(M)=P(z-z,), géc tai z,).
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O Thé ning ciia lue dan hoi 16 xo:
v Goc O cuia truc Ox tai vi tri 10 xo khong bi bién dang
v' Gbc thé nang tai M, (li d6 x,)
v" Thé ning ctia vat & M (li d6 x)

(M) = AF,),,_.. 4o
=
:J‘XO—kXCI')c:—lIOC2 ’ /Wy\» ” - X
) 7| k O
_ 1 2 2 -kx
:H(M)—Ek(x —xo) 4‘—.

> X
» Néu chon goc thé nang cta 10 xo tai vi tri 10 xo khong bi
bién dang (tirc 1a x, = 0), khi d6 x chinh 1a d6 bién dang dai

. A x AK = \ As o 1a \ 1
cua 1o xo va thé nang dan hoi cua 10 xo la: 11, =—k’
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PHUONG TRINH LAGRANGE LOAI I1 - VI DU
VD1: Cho co hé nhu hinh v&. Viét phuong trinh vi phan chuyén
dong cua co hé. d ol of oIl

g0 og 2 Q,:—@—qurQ,-
bL|J k
m
VF(Y)

o " BTD: 1 - Chon TSR du ¢ = x, goc tai vi trf 10
l x0 khong bi bién dang, huéng nhu hinh vé.

v " Luc hoat dong:

o Co thé: kx, mg o Khongthé: bx, F(7)
bi |k

» Pong nang: T = %mz’cz (CD tinh tién)
1 1
el FO

; o 2
" Thé nang: I1= Ekx — MZX  (Géc tai VT 1o xo khong bi bién dang)

= Cong kha di cua luc khong thé: d4" =—bidc+ F(1)é — 0" = —bs + F(t)

= PTVPCD: |m)'c'+b5c+kx:mg+F( )

54

PHUONG TRINH LAGRANGE LOAI II - Vi DU
VD2: Cho co hé nhu hinh v&. Thanh manh dong chat OA4 co chiéu
dai 2a, khoi m,, con trugt c6 khdi luong m,, kich thudc nhé cé thé
xem nhu chat diém. Viét phuong trinh vi phan chuyén dong cua co
he. |,

z 1) Xéc dinh bac tu do = chon {g,} du.

2) Xét lién két ctia co hé:
= Lién két ly tuéng: Biéu dién tat ca
cac luc hoat dong tac dung 1én co hé

F@  LKKkhong ly tuong: Xem cac thanh
phan PLLK khong ly tuong 1a cac

A
\ x luc hoat dong.
. ot
3) Tinh Qia v6i €, :_a_q+Qi
4) ljlnh r | Jor ot
5) Ap dung PT Lagrange loai II: ;5. "5, ~ 0,
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1) BTD: 2 = chon TDSR du: x, ¢
2) Xét lién két ctia co hé
3) Tinh Q,, v6i1: O = —Z—H+QZ_N

o Luccéthé P, Pf'F,x

o Luc khong thé: F(?)

A
\x (Cla khoi tAm cua thanh OA)

F()

=  Ham thé nang: 1 = I1(P,))+T1(P,)+I1(F )
= 1 =[—(m,g).0C.cosp]+[—(m,g).x.cosp]+ [%k(x — 1)1+ const

1
= I1=-m,gacosp —m,gxcosp + Ek(x —1,)* + const

Trong do (x [ ) chinh 14 d6 bién dang cua 10 xo.

VD2: Cach 1 — Xac dinh cac luc suy rong thong qua ham thé ning (2)
3) Tinh Q,, v61: Q = _8_ +QI.N =0°+Q"
d;

= Ham thé ning cia co hé:
1
I1=—-m,gacosp—m,gxcosy +5k(x —1,)* + const

= Luc suy rong (do cac luc co thé):

0 =~ L [ mgcosp+k(x—1,)]
ox
=0 =m,gcosp—k(x—1) (1)
C aH . .
, = ———=-|mgasmn@+m,gxsin @]
op

= Q) =—m,gasin ¢ —m,gxsin ¢ (2)




VD2: Cach 1 — Xac dinh céc luc suy rong thong qua ham thé niang (3)
3) Tinh Q,, véi: O = —g_n 0" =0 +0"
q, ,
» Luc suy rong (do cac luc khong thé, tie 1a luc F(2)):

s

o Tim O;
v Cho co hé mot DCKD: éx # 0, 8p =0
v" Quan hé dong hoc: ds, = dx.sing
v/ Cong kha di cuia cac luc khong thé:

E()
gxi Y AY = SA(F(¢)) = F(1).85, = F(t).[&.sin @]
\‘x = > 5, =[F(¢)sin p]dx
=0, =F(#)sing (3)

ds,: dich chuyén theo phuong ngang (phuong cua luc F(t)) do di chuyén 8x gay ra, xem hinh v&.
o s — = = e . 58

PHUONG TRINH LAGRANGE LOAI Il - Vi DU
VD2: Céch 1 — X4ac dinh cac luc suy rong thong qua ham the nang (4)

3) Tinh 0, v6i: 0 =-S2+07=0" +0’
q

= Luc suy rong (do cac luc khong thé, tic 1a luc F(?)):

| o TimQ,:

v Cho co hé mot DCKD: éx =0, 6¢ # 0

v" Quan h¢ dong hoc: 8s,=BB ‘cosp=x3¢.cosp
v/ Cong kha di cua céc luc khong thé:

S 54" = GACF (1)) = F(1).&, = F(1).[x5p.cos o]
= > A, =[F(t)xcos@]op

= O, =xF(t)cos (4)

Thay (1), (2), (3) va (4) vao biéu thirc tinh Q,, ta duoc:

Q. =m,gcosp—k(x—1))+F(t)sing, QO =-—mgasing—m,gxsing+xF(t)cosp




VD2: Cach 2 — Xac dinh cac lyc suy rong truc tiép
3) Tinh Q,, v&i: > 4, =) 0,
Luc hoat dong (c6 thé va khong thé): P,, P,, F,.= -k(x-1,), F(1)
o Tim Q..
v Cho co hé mot DCKD: éx # 0, dp =0
v Quan hé déng hoc (chiéu dich chuyén nhu hinh vé):

=

0s, = OxX.sing va dh, = dx.cos@

v Cong kha di cua cac luc hoat dong:
oh, S 64" = SA(R) + SA(P,)+ A(F, ) + SA(F (1))
=(m,g).0+(m,g).0h, —k(x—1,)ox + F(t).05,
= m,g(Scos (p) ~k(x — 1) + F(£).(S.sin @)

PHUONG TRINH LAGRANGE LOAI II - Vi DU
VD2: Céach 2 — Xac dinh cac luc suy rong truc tiép
3) Tinh O, véi: D 04, =) 0,
o TimQ,;:
v Cho co hé mét DCKD: 6x =0, dp # 0
v" Quan hé dong hoc (chiéu dich chuyén nhu hinh vé):

* 0Sy,~BB’.cosp=x0¢.cosy

* 0hy, = BB’ .sinp=x0¢.sing
* Ohp = CC .sing=ad@.sing
v Cong kha di cua céac luc hoat dong:

D04 = SA(R) + SA(D,) + SA(F,) + SA(F (1)) = —(m,g).0h,, — (m,g).Ohy, —k(x —1,).0+ F(1).8,,
=-m,g(adpsm @) —m,g(xo@sin @)+ F(t).(xop.cosp)




VD2: (4) Tinh dong nang T
* Pongnangcuacohé: T=T,, + T}y :
o 04 chuyén dong quay quanh truc O ¢b dinh: 7, = EJ Ay

04

e

111 . 2 .
TOA - E|i§ m1(2a)2:|<02 = Emlazwz

o Con chay B nho (xem nhu chat diém): 7, = lsz;

B Chuyén dong tuong d6i voi thanh 04, OA4 lai
quay quanh O, nén:

V,=Vi+V =V =) + (VY + 205 V)
Do

Vi LV ViV, =0V =) +(V;)
o Trong do: V) =x, V;=0B.gp=x¢

o Suy ra: TBZ%mz(fCZHZCbZ) va T:§m1a2¢2+%m2(5c2+x2(b2)

VDsz Pén day, ta co: 5 |
= Bicu thuc dong nang cuacohg: 7= gmlazcbz + 5"’12(562 +x°¢°)
= Cac luc suy rong:
Q. =m,gcosp—k(x—1[)+F(t).singp
{Q@ =—m,gasing—m,gxsin @ + x.F(t).cosgp
* Phuong trinh Lagrange loai II:

(dor_or _
d 0T oT dt ox ox
2 2 -0 hay ¢
ao, oq O "™ \dor_ar_
dtd¢p O ’
j . oT B g 0w
= zx, —=m2x(p
ox

or 4 . ,. _dfer) 4 . d(,.\ oT
o —=om@prmx’p—>—| — |=—md’p+m,—'p) —=0
op 3 dt\op) 3 dt op




