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1. (20%) Explain the following terminologies briefly:

(a) Root locus. (5%)

(b) Gain margin. (5%)

(c) Steady-state response. (5%)
(d) Phase-lag compensator. (5%)

2. (30%) A linear time-invariant system has the state-variable model represented by
x(t)= Ax(t)+ Bu(t) and y(t)=Cx(t)+Du(t), where x(¢) is the state vector, u(z)
is the input, y(z) is the output, and 4, B, C and D are some appropriate
constant matrices.

(a) Determine the transfer function of this system. (10%)
(b) Find the unit impulse response for this system. (10%)
(¢) Use two methods to analyze and determine the stability of this system. (10%)

3. (30%) Consider the system of a RLC network as follows:
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(a) Determine the transfer function from the current source input u(¢) to the output
vc(t) , which is the voltage across the capacitor. (10%)

(b) Determine the conditions for R, L and C to result in a zero-overshoot system
response with the rapidest rise time for a unit step input. (10%)

(¢) Determine the conditions for R, L and C to yield an oscillator circuit. Explain
the meanings of your answer briefly. (10%)

4. (20%) The block diagram of a feedback control system with the input U(s) and the
output Y(s) is shown in the following:

Controller Plant
Es) = 2 o 5t w F(s)
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(a) Determine the corresponding state variable model for this system in diagonal
canonical form. (10%)

(b) Find the zero-state response of this system to a unit step input. (10%)




