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1. Consider the RLC network shown in Fig. 1.

(a) Derive the dynamic equation of this network, provided that vg(t) is the

output. (10%)
(b) Let vs(t) be a unit step function. Solve vg(t). (10%)
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Fig. 1

2. Consider the closed-loop system shown in Fig. 2(a) with an input

r(t) =2u,(t) where u_(t) isa unit-step function. Determine the values of K
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5-F XZ=F
and T from the corresponding output response shown in Fig. 2(b). Note that

the system takes 3 seconds to reach the peak value 2.51.
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3. For the polynomial s°+6s*+15s®+30s’ +44s+24 =0, determine whether
there are any roots on the jo axis or in the right half plane and find the

oscillation frequency if there are roots on the jo axis. (20%)

4. Draw the asymptotic Bode magnitude and phase plots for the system S—_i :
S+

(20%)



5. Consider the ideal OP-amp circuit realization shown in Fig. 3.
(@) Find the transfer function. (10%)

(b) Find the relationship among the components R;, R,, C;, and C, if the

circuit works as a phase-lag controller. (10%)

Fig. 3



