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O−→A −→ B
a a

ω1 = ϕ̇
y : 0 = ω1a cos(ϕ) + aω2 cos(2π − ϕ)`3<:^6N\ ω2 = −ϕ̇

x : VBx = −ω1a sin(ϕ) − ω2a sin(2π − ϕ) = −2aϕ̇ sin(ϕ)`3<:^6N\ VBx = −2aϕ̇ sin(ϕ)
a> A9B_B ϕ

O−→C
a/2

@3<:^6N VCx = −ϕ̇(a/2) sin ϕ 6 VCy = ϕ̇(a/2) cosϕ

T4B^6? V 2

C = (a/2)2ϕ̇2

R3;?BC6N A9B_\ π/2

K −→P
R

x : VKx = ωR sin(π/2), bcd
`3<:^6N VKx = ωR
VKx = VBx

?3 D;?= ωR = −2aϕ̇ sin(ϕ) 3?5:FB ω = −2(a/R)ϕ̇ sin(ϕ)

P64D?6^D;5BQ e4D9A6Q\

T = (1/2)m1V
2

C + (1/24)m1a
2ϕ̇2 + (1/2)Iω2

T = ϕ̇2a2(m1/6 + m2 sin(ϕ)2)

c



f838UD44BQ ;6<B\

Q = (−FVBx + Mω − m1gVCy)/ϕ̇

6<6
Q = −2a sin(ϕ)(M/R − F ) − m1g cos(ϕ)a/2
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∂T

∂ϕ̇
−

∂T

∂ϕ
= Q,

a2ϕ̈(m1/3+2m2 sin2(ϕ))+a2m2ϕ̇
2 sin(2ϕ) = −2a sin(ϕ)(M/R−F )−m1g cos(ϕ)a/2
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