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1. Obtain the state model for the two-input and one-output circuit shown in Figure below, where the
output is iz (10 Pt.)
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2. For the three-cart system illustrated in Figure below, obtain the equations of motion. The system has
three inputs ui, uz2, and us and three outputs xi, x2, and xs. (7 Pt.)
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3. Consider the RLC circuit shown below when R=2.5, L =1/4. and C = 1/6;
a. Find the state equations
b. Determine the transition matrix (d®(t)) of the network,
c. When the initial inductor current is 0.1 amp, vc (0) = 0, and v(t) = 0, determine the response
system,
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4. The system has transfer function (10 Pt.)
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Assume J =1 kg-m? and a = 1 N-m/ rad/sec. If the maximum overshoot of the unit-step input is 0.2
and the peak time is 0.1 sec,
(a) Find its damping ratio and natural frequency.
(b) Find the gain K and K. Also, calculate the settling time.
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