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C L20./F6.4 ,;/F8:=
86: BF6<:86J 060.:9EC M/ 2N2NO:88,> 122;B6=8/., 7;68J.4 ,A23 72F2;2./ 0.:;<8J OB ϕ CPQRQSTQ

UE;/569 012;20.6 .:3 V:;:5 2N2NO:88,> 122;B68/.,W
L20./F69 A;/-W ϕ

O−→B
a

x : VBx = VOx − aϕ̇ sin ϕ,

y : VBy = VOy + aϕ̇ cos ϕ

XYZ

[/1 1/1 .2V1/ O BF6<:.0J .23412 72 122;B68/.: x ? / .2V1/ B BF6<:.0J.23412 72 122;B68/.: y ? .2W

VOx = aϕ̇ sin ϕ,

VBy = aϕ̇ cos ϕ

X\Z

L20./F69 A;/-W ϕ π−ϕ−2α
O−→B −→ A

a a

x : VAx = VOx − aϕ̇ sin ϕ − aω sin(π − ϕ − 2α),

y : VAy = VOy + aϕ̇ cos ϕ + aω cos(π − ϕ − 2α)

X]Z

^2B0./F69 XYZ F X\ZC M/9:.69 7;6 _.29? V.2 72 ,032F6> .;:,A234861
4AOB ;/F82N:B;:88E@C `N258/V69 ,A3E 7;6 2082F/866 .;:,A234861/
V:;:5 γ C `V:F6B82? V.2 γ = ϕ−(π/2−α)C a6--:;:8b6;,J ,A23 π−ϕ−2α9:<B, BA 6 204> x? 723,V/:9 ω̇ = −ϕ̇

X0.:;<86 BA 6 BO 2V:F6B82
F;/O/>.0J F ;/58E: 0.2;28EZC

VAx = aϕ̇ sin(ϕ + 2α),

VAy = aϕ̇(cos ϕ + cos(ϕ + 2α))
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IF/B;/. 012;20.6 .2V16 O W

V 2

O = V 2

Ox + V 2

Oy = a2ϕ̇2 sin2 ϕ

V 2

A = V 2

Ax + V 2

Ay = a2ϕ̇2(1 + cos2 ϕ + 2 cosϕ cos(ϕ + 2α))

I68:.6V:01/J _8:;A6JW

T = (1/2)m1V
2

A + 1/2m2V
2

O

T = (1/2)a2ϕ̇2(m1(1 + cos2 ϕ + 2 cos ϕ cos(ϕ + 2α)) + m2 sin2 ϕ) (5)

`N2NO:88/J 063/W

Q = (FVOx + Mϕ̇ − m1gVAy)/ϕ̇
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