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1. (20 %) Consider the SFG shown in Fig; 1.
(a) Find the gain between y; and y; using the gain formula.
(b) Find the gain between y2 and ys using the gain formula.
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2. (20%) Fig. 2 shows a PI control system with F(s)=F+— and G(s)=————.
s s°+10s+100
(a) Find the value of F; so that the steady state error to unit ramp input is 10%.
(b) Construct the root loci for F1 =0 with the value of F> determined in part (a).
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3. (40%) The transfer function of a unity-feedback control system with positive gain F'is
G(s)= E 5
s(s+1)

(a) Apply the Nyquist criterion to determine the range of F for stability.
(b) Check the answer in part (a) with the Routh-Hurwitz criterion.

(¢) Find the value of F so that the gain margin of the system is 10 dB.
(d) If F=1, find the phase margin of the system.

4. (20%) Fig. 3 shows a circuit where the () is an input and the voltage of the R, is output.
(a) Find the state equations when the inductor current and the capacitor voltage are the state variables.
(b) Determine the conditions that the system is stable and controllable.
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