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Problem I (40%). For the system shown below, sketch the Nyquist plot and apply the Nyquist criterion to

(a) (20%) Determine the range of values of X (both positive and negative) for which the system will be stable
and

(b) (20%) Determine the number of roots in the right-half-plane for those values of X for which the system is
unstable. Check your answer using a rough root-locus sketch,
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Problem II (60%). Consider the electric circuit shown below
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(@) (20%) Derive the internal state equations for the circuit. The input « is a current, and the output y is a
voltage. Let x; = iz and x2 =v,.

(b) (20%) What condition(s) on R, L, and C will guarantee that the system is controlable?

(¢) (20%) Find the system transfer function using matrix algebra.
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