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EE 450/550 Final Exam - Dec 8, 2003

1
A unity feedback closed-loop system has a feedforward transfer function G (s) = -.
s

Design a compensator such that the DCLPs are located at s = —1 £ j1. (30)

. Derive an expression for the resonant frequency for a second order underdamped system

with damping ratio ( and undamped frequency w,,. Find the expression for the resonant
peak. (25)

. What is the critical value of open-loop gain (dB) for a system at the phase crossover

frequency for closed-loop stability. (5)

K

The open loop transfer function of a system is G (s) = —+2) The desired closed-
s

loop poles are s = —1 + j1. Do you need a compensator. If so, what kind? Explain

your choice. (10)

Draw rough Bode plots (both magnitude and phase) for a first order lead and lag
network. (20)

. A unity feedback closed-loop system has a feedforward transfer function G (s) =

1

(s+1)*
excess/deficiency at that location? (10)

If the desired closed-loop poles are at s = —2 4+ j2. What is the angle
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