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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 



 

 

Problem 1 (25 points) 

 

Using the open loop plant whose Bode plot is given below, design a Lag Compensator such that 

the performance of the closed loop system meets both of the following metrics: a) the steady 

state error to a ramp is decreased to 1/10 of the uncompensated steady state error, b) The 

damping ratio of the system is around 0.4. 
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Problem 2 (25 points) 

Match the transfer function on the left with its unit step response on the right. 
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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) 

 

Consider the closed-loop system in the figure. Determine the critical value of K for stability 

using Nyquist stability criterion. 
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