EE 475 HW #12
1. A unity feedback control system has plant transfer function 
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. You are required to maintain the DC gain, and you are only allowed to use either a lead or lag controllers. But you are required to achieve ess to step = 0 and step response overshoot no more than 10%. Notice that you have to use dual loop implementation to achieve ess to step = 0. Verify that ess to step is zero and find out the tr and ess to ramp you achieved.
2. For the system in the previous problem, re-design a lead-lag controller to reduce tr and ess to ramp by a factor of 2 while still maintain Mp to be around 10%. You are allowed to change DC gain now. 
3. Consider a unity feedback control system with plant transfer function 
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.  Design and implement a controller without using pure differentiators or integrator to achieve the following specification: closed-loop BW ( 20 rad/sec with ±10% tolerance, Mp = 10±3%, steady state tracking to ramp input is 0.
4. Consider a unity feedback control system with plant transfer function 
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. Design and implement a controller without using pure differentiators or integrator to achieve the following specification:  Mp <= 20%, tr <= 1 sec, and ess to acceleration = 0.
5. For the system given in Figure 7-168, design a lead-lag controller so that step response overshoot is about or slightly less than 15%, rise time is about or less than 1.5 sec, and the transient is about settled in 5 sec. Furthermore, steady state tracking error to ramp input should be 0 and the steady state error to acceleration input should be about or less than 10%.
6. For the system given in Figure 7-166 (B-7-32), design a controller to achieve the following specifications: ts <=1.5 sec, tr <= 0.5 sec, Mp <= 15%, and ess to a unit acceleration signal is zero.

7. For the system given in 7-167, design a controller so that the closed loop system achieves ess <= 0.5 for unit acceleration input, and its step response has <= 1 sec settling time for 3% tolerance and <= 15% maximum percentage overshoot. 

8. Do B-6-21, ignore the problem statement, and design a controller to achieve: Mp<=15%, ts<=2s (tol=5%), tr<=0.5s, ess_acc <=0.1.
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