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INSTRUCTIONS: 
 Closed Book 
 There are 3 problems worth a total of 100 points 
 2 Hours 
 Calculator allowed 
 You MUST show work to get credit. 
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Problem 1. (30 points)  
 
Derive the transfer function the following system, where force is the input and x(t) is the 
response: 
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Problem 2. (30 points) 
 

For the following system, compute analytically the response of the system to a step input as a 
function of time.  

 

G(s) 
9

s2  9s  9
 

   
   

G(s)



 4

Problem 3. (40 points)   For the system shown  
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Find the following: 
 
a) The system type 
b) The appropriate static error constant 
c) The steady state error for a unit input of the waveform which yields a nonzero constant 

error 
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