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1. Consider the system shown in Fig. 1 to determine the following:
(Please show your calculation process in details)

(1) The gain K for a damping ratio of 0.7. (5%%)

(2) The damping ratio and first peak time for K=20. (5%)

(3) The settling time for K=5. (59%)

(4) The time domain output for a unit step input for K=10. (109 )
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2. For the system shown in Fig. 2, the following controller functions have been suggested. Using root
locus, determine which system produces the best transient response. Describe the calculation process

and explain your reasoning.
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3. A system is described by

xa)=={;? _?2}xa)+-{;}ua)

yt)=[1 1]x(t)

(1) Is this system stable? (10%)

(2) Is this system controllable? (5%)

(3) Is this system observable? (5%)

(Please show your calculation process in details)

4. Please sketch the Bode plot (frequency responses) for the following systems.
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