
ME 274 – Summer 2015 Name  
Final Examination  
PROBLEM NO. 2 – 20 points   
  
Given: A homogeneous disk (having a mass of m and outer radius R) is able to roll 

without slipping on a horizontal surface. A spring of stiffness k is attached 
between the center O of the disk and a moveable base B. A second spring (also 
of stiffness k) is attached between O and an L-shaped block A, with an arm of 
block A resting on the top surface of the disk. A third spring (also of stiffness 
k) is attached between A and a fixed wall on the right. As the system moves, 
the arm of block A does not slip on the top surface of the disk. Let x represent 
the motion of block A, and   xB(t) = bsinωt  represent the motion of the base B. 
When   x = xB = 0 , the springs are unstretched. 

 
Find: For this problem: 

a) Draw individual free body diagrams (FBDs) of the disk and of block A. 
b) From your FBDs, derive the differential equation of motion (EOM) of the 

system in terms of the coordinate x. 
c) Determine the particular solution of the EOM, with this solution describing 

the steady-state motion of block A. Leave your answer in terms of the 
parameters of the problem. 
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