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Problem � ��� points� 

A solid� uniform disk of mass M and radius R is oscillating about an axis through P 	 The 

axis is perpendicular to the plane of the disk	 Friction at P is negligibly small and can b e 

ignored	 The distance from P to the center� C� of the disk is b �see 
gure�	 The gravitational 

acceleration is g	 

P 
b 

R
C 

θ 

a	 ���	 When the displacement a n g l e i s �� what then is the torque relative t o p o i n t P � 

b	 ���	 What is the moment of inertia for rotation about the axis through P � 

c	 ���	 The torque causes an angular acceleration about the axis through P 	 Write down the 

equation of motion in terms of the angle � and the angular acceleration	 

As the disk oscillates� the maximum displacement angle� � max� is very small� and 

the motion is a near perfect simple harmonic oscillation� 

d	 ���	 What is the period of oscillation� 

e	 ���	 As the disk oscillates� is there any force that the axis at P exerts on the disk� Explain 

your answer	 



Problem � �� points 

� pts a� �p 

	 jr�p 

� F j 	 ;bM g sin � 

R 

�� pts b� Ip 

	 Ic 


 Mb 

� 	 

� M � Mb 

� 

� P 

� pts c� �p 

	 Ip� 

�bM g sin � 	 

� MR 
 Mb 

� ���� �
� 

bg� ��� sin � � � 1 R2 �b2 

2 

� pts d� Under the small angle approximation
 sin � � �
 and the equation of motion is given 

bgby �� 
 

R2 �b2 

� 	 � which is simple harmonic with an angular frequency given by 1 

2 r r 

1 

2� 	 

bg � The period is given by T 	 

�
�
� 	 �� 

R2 �b2 

� 1 R2 �b2 bg 

2 

� pts e� There must be a force at P o r t h e C M w ould accelerate straight d o wnwards� 

� 
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