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1. Consider the ideal OP-amp circuit realization shown in Fig. 1.
(a) (20%) Find the transfer function.
(b) (5%) Specify which kind of controller the circuit belongs to.
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2. Consider the polynomial s°+8s* +25s° +40s” + Ks+12=0.
(@) (15%) Determine the range of K for system remaining stable.

(b) (10%) Find the oscillation frequencies if there are roots on the jo axis.



3. For the system
N
X(t)—{ 1
y(t)=[1 0]x()

(@) (5%) Write the corresponding state transition equation.
(b) (10%) Find the corresponding transition matrix.
(c) (10%) Calculate the output y(t) if u(t) is a unit step function.
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4. (25%) Determine the controllability and observability of the following system:
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