MEM 351 Dynamic Systems Lab Homework

Homework — Representations, Poles and Zeros

Below is a free-body diagram of the damped compound pendulum, dimensions and experimental
data plotting the time response from free fall.
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1. If Cis the viscous damping coefficient, show that the equation of motion for the damped
compound pendulum sketch above is given the equation below (10 points)

2. Given the following block diagram and values, show that the open-loop transfer function is
given by (5 points)
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3. Show that the time constant T, =0.01475sec and settling time t, = 271.2sec for the damped
compound pendulum given that z = 0.0059and natural frequencyw, = 2.50 rad/ s (5 points)

4. Show that the complex poles S, = - 2.4+ j2.4will yield w, = 3.39 rad/ sand phase
angle q =0.785 rad (5 points)
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