1. For the 2nd order system L(S) = 
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, find the relationship between the phase margin (on the Inverse Nichols Chart) and the damping of the closed loop poles ( on the root locus).

2. A tank level is to be controlled. The plant model is P(S) = 0.5/S. Design a PI controller to give zero steady state error, ‌‌│1/(1+L)│≤ -10dB at ω =1 and phase margin of 50°. Plot the root locus of your design. 

3. Using the final value theorem, show that the only way to have zero steady state error for a step disturbance at the input or output of a system is to have an integrator in the controller. 
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