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Cau 1: (6 diém)

Mot con lic don c6 do dai 41 va khéi luong m duoc treo vao mot con lac don khac c6 do
dai 31 va khéi luong m, tao thanh mot con lac phang kép. Tim ham Lagrange va cac phuong
trinh Lagrange cho chuyén déng cua hé.

Cau 2: (4 diém)

Mot hat bi budc chuyén dong trong mot mit phang. Hat bi hat dén mot diém cé dinh P
trong mit phang d6 vai mot luc ludn ludn duge hudng chinh xac dén diém P va ti 1& nghich voi
binh phuong khoang cach tir diém P.

a) Sur dung hé toa do cuc, hdy viét ham Lagrange cho hat do.

b) Viét cac phuong trinh Lagrange cho hat d6 va tim it nhat mot tich phan dau cua

chuyén dong.
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Cau 1: @1 3l Chondi=¢;;02= ¢,

h x, = 3lsing,

P2\ 4] y, = 3lcosg,

I x, = 3lsing, + 4lsingp,
y, = 3lcosp, + 4lcosp,

VAR 7
1
L= gm(x1 + i+ %3 +¥35) — U@y, 02).

= %m[(Blcoscplcp'l)2 + (—3lsing; ;)% + (3lcos@, @, + 4lcos@,@;)? + (—3lsing, ¢, — 4lsing,¢,)?]
— U@y, 92).
= %m(912cosch1q512 + 912sin?@, @, > + 912cos? @, ;> + 241%cosp, cosQ, @, @,
+1612cos?@, @, + 912sin? @, @, % + 241%sing, sin@, @, @, + 1612sin@,¢,>) — U(@4, @,).
= %m[1812q512 + 1612(F522 + 2417 ¢, @, cos (@ — (Pz)] — U(@1, @2).

= 9m12q512 + 8m12q522 + 12ml%cos(@; — @) P16, — U(@1, @2).

‘ s doL oL _
Phuong trinh Lagrange tong quat: dtag; dq; 0

dL . )
4= G =@y 5o- = 18ml%¢; + 12mlPcos(@y — @2) 2.

d aL . . . . .
= Ao, = 18ml*@; + 12ml*[@,cos(@; — @2)] + 12ml*[—sin(@; — @)@ + sin(@; — @2)G,]¢,.

. au . .. au
g = 12ml¢; ¢ [=sin(@y — @2)] =5 == — [12mlzsm(cpl — P2)$1 42 + g]

dau
= Phuwong trinh Lagrange: 18ml?@; + 12ml?cos(¢@; — @,)@, + 12ml%sin(¢@; — @,) @, + o 0.
1

oL .. ou
9i=0=P21 5= 12ml? @, @,sin(@; — @,) — o

aa(:: = 16ml%@, + 12ml?cos(@; — @) @;.

d BL . . . . . .
= % 36, = 16ml*@, + 12ml*cos(@; — @)@ + 12ml*@; [—sin(@; — @2)@; + sin(@; — @)@, ].

= 16ml*@, + 12ml*cos(@; — @)@ + 12mi%sin(@; — @;) @1 ¢, — 12ml%sin(@; — @), .

ou
= Phuwong trinh Lagrange: 16ml%@, + 12ml%cos(p; — @,)@; — 12ml%sin(@; — @)@, + 70, = 0.
2
A R R X = Trcosg 1 . . .
Cau 2: a) Hétoa do cuc {y = rsing L= Em(XZ +y?) —U. Taco:
):( = fc.oscp + (.—rcpsincp) :; x2 ‘=.(1"coscp - rci)sir;cp)2 IR S S P
y = rsin@ + r¢pcosq = y* = (I'sing + r@cose)
a (04 1
Uz—derz—f—Zdrz— = L=—m(r +r cpz)——
r r
S 2 P i oL 6L _
b) Phuong trinh chuyén dong: ( 6qi) Free
o d (oL oL d e _ _ do _
ql—@@dt(a(p) P =0 & (mr(p) 0=0 © mrp=0 & = 0 & =0

= dp=0 = @=C=const = ¢ =C(t
d (oL oL d . . [od . . [od
cq@=I & E(af) 5=0 & a(mr)—(mr(p2 +r_2) =0 & mr—mrcpz—r—2= 0.
(Phuong trinh nay minh chua tim dwoc cach gidi, ban ndo gidai dwrgc giup do' minh nhé! A )
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