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INSTRUCTIONS: 

• Closed Book 

• There are 4 problems worth a total of 100 points 

• 2 Hours 

• Calculator allowed 

• You MUST show work to get credit.
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Problem 1. (25 points)  
 

Determine the values of K and k for the closed loop system shown in the figure so that when the 

input is the unit step function, the maximum overshoot is 25% and the peak time is 2 sec. 

Assume that J=1 kg m
2
. 
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Problem 2. (25 points) 

 

Sketch the root locus for the system with transfer function: 
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Explain which rules you applied. 
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Problem 3 (25 points) 

 

For the given unity feedback system find the range of K that keeps the system stable. 

 

 
 

G(s) =
K(s+ 4)

s(s+1.2)(s+2)
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Problem 4 (25 points) 

 

The following unity feedback system is to follow a ramp input, r(t) = tu(t), so that the steady-

state error is 0.01. The natural frequency of the closed-loop system will be ωn = 5 rad/s. What is 

the system type? Determine the values of K and α. 

 

 

G(s) =
K

s(s+a)
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