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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)   Determine the transfer function of output to input C/R for the single 
input system shown. 
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Problem 2. (30 points)   Use the Laplace Transform method to determine the total response of 
the system described by: 
 
                                               2 x +10 x + 8x = 15us (t)  
 
where ( )su t is the unit step function for the initial conditions:    x(0) = 2 and   x(0) = 5.  A table 
of Laplace transforms has been provided for your use.  
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Problem 3. (40 points) For the following block diagram of a control system, show 
analytically the values of K for which the system is stable or … show analytically there are 
no values of K for which the system will be stable. 
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