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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)  

 
 For the system above, find an equivalent system that has no feedback paths. Show work.  
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Problem 2. (40 points) 
 

Consider the feedback system in the figure, representing an accurate control system for 
positioning a welding head: 

 

 
Use the root locus to select the amplifier gain K1 and the derivative feedback gain K2 so that 

the following specifications are satisfied: 
1) Steady	state	error	for	a	unit	ramp	ess	≤0.35	
2) Damping	ratio	of	dominant	root	ζ≥0.707	
3) Settling	time	to	within	2%	of	the	final	value	is	equal	to	Ts	≤3s	
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Problem 3. (30 points)    
 
For the system shown below, find the system type and the steady state error for a unit step input. 
Show work.  
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