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K −→O
R

G J4B =9[F7 K ^ \=9 =9[F7 F78731> P12134596
?9AB5<398=1 ?95C3>Y

x : VOx = −Rϕ̇ sin(π/2)

y : VOy = VKy + Rϕ̇ cos(π/2)

R98=7A16 J57] ϕ
O−→D

R

Y

x : VDx = VOx − Rϕ̇ sin ϕ

y : VDy = 0 = VOy + Rϕ̇ cos ϕ

_ 1=9JB ?92;[16 AM57HB31> 42> 8F9598=B: YVO =
√

V 2

Ox + V 2

Oy =
√

R2ϕ̇2 + R2ϕ̇2 cos2 ϕ D
V2 =

√

V 2

Kx + V 2

Ky =
√

R2ϕ̇2 cos2 ϕ
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T = T1 + T2,

T1 =
1
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ϕ̇2 =
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m1(R

2ϕ̇2 + R2ϕ̇2 cos2 ϕ) +
1
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m1R
2
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ϕ̇2,

T2 =
1
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m2V

2

2
=

1

2
m2R

2ϕ̇2 cos2 ϕ,

T =
1

2
R2

(

(m1 + m2) cos2 ϕ +
3

2
m1

)

ϕ̇2.
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Q = (m1 + m2)gR cos ϕ − PR cos ϕ − FR(1 + sin ϕ) − M.
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d

dt

∂T

∂ϕ̇
−

∂T

∂ϕ
= Q,

R2((m1+m2) cos2 ϕ+
3

2
m1)ϕ̈−

1

2
(m1+m2)R

2 sin(2ϕ)ϕ̇2 = ((m1+m2)g−P )R cos ϕ−FR(1+sin ϕ)−M.
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