
������� ������� ��	
������	 �
�
� � ����� �������� ������� �
������� ��
������ �
��
��
 ���� ���
�

b bb ϕA

B

C

D

�
?

?~F

����
M  !"

#

$%$&% '�	
���� ������� �� ������� AC ( )�*���
��
 �
���� m1

� �������
 BD �
���� m2 + ,��
*���� 
����� �� ��������
*���� �*������+ -

�������� ��������� �����
*��
� ��*
 F ( �
 ���
����� . ������ M + AB = BC = BD = a+ /

���������� ������
�� ������� ϕ +0121341

5��
��� ������� ��* ����� ���������� ������
���
6���
��� ��
7� π/2 ϕ −ϕ

O−→A−→B −→D
R a a

y : 0 = cos(π/2)Ω1R + cofϕ̇a + cos(ϕ)Ω2a��*����� Ω2 = −ϕ̇
x : 0 = −Ω1R − sin(ϕ)ϕ̇a − sin(ϕ)Ω2a��*����� Ω1 = −2 sin(ϕ)ϕ̇a
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O−→A
R

��*���� VAx = 2 sin(ϕ)ϕ̇R
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A−→C

2a

x : VCx = 2 sin(ϕ)a − 2 sin(ϕ)ϕ̇a = 0

y : VCy = 2a cos(ϕ)ϕ̇
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y : VKy = a cos(ϕ)ϕ̇/29��������
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T = 3/4m2V
2

Ax + 1/2m2a
2Ω2

2
/6

T = ϕ̇2(3m1a
2 sin2 ϕ + m2a

2/6)

T = ϕ̇2/2(A sin2 ϕ + B)
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Q = (−FVCy + MΩ2 − m2gVKy)/ϕ̇
Q = −2F cos(ϕ)a − M − m2g cos(ϕ)a/2
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D−→B −→A −→O
a a R

y : 0 = cos(ϕ)aϕ̇ + cos(ϕ)Ω1a + cos(π/2)RΩOA��*����� Ω1 = −ϕ̇
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D−→B −→A
a a

x : VAx = − sin(ϕ)aϕ̇ − sin(ϕ)ϕ̇a = −2aϕ̇ sin(ϕ)
6���
��� ��
7� π−ϕ

A−→C
2a

x : VCx = −2 sin(ϕ)ϕ̇a + 2 sin(ϕ)ϕ̇a = 0
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a/2

y : VKy = a cos(ϕ)ϕ̇/2
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x : VBy = a cos(ϕ)ϕ̇9��������
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T = m1V
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B/2 + m14a
2/6Ω2
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+ m2a

2/6Ω2
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T = (2/3)m1a
2ϕ̇2 + (m2a

2/6)ϕ̇2
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Q = (−MΩ2 + FVcx − m2gVKy − m1gVBy)/ϕ̇
Q = −M − m2g cos a/2 − m1g cos(ϕ)a
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O−→A
R

VAx = −ϕ̇R
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A−→B
R

VBx = −ϕ̇R − sin(ϕ)Rϕ̇
VBy = cos(ϕ)ϕ̇R6������� ����
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T = (3/4)m1V
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Ax + m2V
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B/2
T = (3/4)m1ϕ̇

2R2 + m2/2(2ϕ̇2R2 + 2R2ϕ̇2 sin(ϕ))
T = ϕ̇2/2(A + B sin(ϕ));�������
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Q = (−MΩ1 + FVBx − m2gVBy)/ϕ̇
Q = −M − FR − FR sin(ϕ) − m2g cos(ϕ)R
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O−→A
R

VAx = −ϕ̇R
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A−→B
R

VBx = −ϕ̇R − sin(ϕ)Rϕ̇
VBy = cos(ϕ)ϕ̇R
VCy = VBy9��������
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T = (3/4)m1V

2

Ax + m2V
2

Cy/2

T = (3/4)m1ϕ̇
2R2 + (m2R

2/2)ϕ̇2 cos2 ϕ
T = ϕ̇2/2(A + B cos2 ϕ);�������
� ��*
�
Q = (MΩ1 + FVCy − m2gVCy)/ϕ̇
Q = M + (F − m2g) cos(ϕ)R
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