
Selected Answers from Homework 2 
 
4.13 � 𝐽𝐽

𝑅𝑅22
+ 𝑚𝑚� 𝑥̈𝑥 + 𝑏𝑏 𝑅𝑅12

𝑅𝑅22
𝑥̇𝑥 = 𝑚𝑚𝑚𝑚 

 
4.23 � 𝐽𝐽

𝑅𝑅2
+ 𝑚𝑚� 𝑥̈𝑥 + 𝑏𝑏𝑥̇𝑥 = 𝑏𝑏𝑦̇𝑦 

 
4.53 (𝐽𝐽 + 𝑚𝑚𝑅𝑅2)𝜃̈𝜃 + 𝑏𝑏𝜃̇𝜃 = 𝜏𝜏 − 𝑚𝑚𝑚𝑚𝑚𝑚 
 
4.54 𝐼𝐼𝜃̈𝜃 + (𝑐𝑐𝐿𝐿22 + 𝑏𝑏𝐿𝐿32)𝜃̇𝜃 cos2 𝜃𝜃 = 𝐹𝐹𝐿𝐿1 cos𝜃𝜃 
 
4.65 (𝐽𝐽 + 𝑚𝑚𝑅𝑅2)𝜃̈𝜃 + (𝑏𝑏 + 𝑐𝑐𝑅𝑅2)𝜃̇𝜃 = 𝜏𝜏 
 
 

1a) 𝜔𝜔(𝑡𝑡) = 𝜔𝜔0𝑒𝑒
−𝑏𝑏
𝐽𝐽 𝑡𝑡 

 
1d) 𝜃𝜃𝑓𝑓 = 𝐽𝐽

𝑏𝑏
𝜔𝜔0 

 
2) 𝑣𝑣𝑝𝑝(𝑡𝑡) = 𝐹𝐹0

�(𝑚𝑚𝜔𝜔𝑖𝑖𝑖𝑖)2+𝑏𝑏2
sin �𝜔𝜔𝑖𝑖𝑖𝑖𝑡𝑡 − 𝑡𝑡𝑡𝑡𝑡𝑡−1 �𝑚𝑚𝜔𝜔𝑖𝑖𝑖𝑖

𝑏𝑏
�� = 𝐹𝐹0

𝑏𝑏2+(𝑚𝑚𝜔𝜔𝑖𝑖𝑖𝑖)2
(𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏(𝜔𝜔𝑖𝑖𝑖𝑖𝑡𝑡) −𝑚𝑚𝜔𝜔𝑖𝑖𝑖𝑖 cos(𝜔𝜔𝑖𝑖𝑖𝑖𝑡𝑡))  

 
Supplemental problems 
 
4.14)  𝐽𝐽𝜃̈𝜃 + 𝑏𝑏(𝐷𝐷2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)2𝜃̇𝜃 = 𝑚𝑚𝑚𝑚𝐷𝐷1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  
 Note: 𝐽𝐽 = 𝑚𝑚𝐷𝐷12 
 
4.58) EOM:     (𝐽𝐽 + 𝑚𝑚𝑅𝑅2)𝜃̈𝜃 + (𝑏𝑏 + 𝑐𝑐)(𝑅𝑅 + 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)2𝜃̇𝜃 = 0 

Linearized (SAA) EOM:  (𝐽𝐽 + 𝑚𝑚𝑅𝑅2)𝜃̈𝜃 + (𝑏𝑏 + 𝑐𝑐)(𝑅𝑅 + 𝐵𝐵)2𝜃̇𝜃 = 0 
Note: 𝐵𝐵 refers to the distance between point O and point P, 𝑏𝑏 refers to the damping rate 
of the damper which replaced the spring, and  𝐽𝐽 = 1

2
𝑚𝑚𝑅𝑅2 

 
4.66) (𝐼𝐼1𝑁𝑁2 + 𝐼𝐼2)𝜔𝜔3̇ + 𝑐𝑐𝑇𝑇𝜔𝜔3 = 𝑁𝑁𝑇𝑇1 
 
4.79) The problem is 2 DOF so it is optional for now. DO NOT SUM MOMENTS AT THE 
PIN! 
 
 
 


