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1. Consider the two structures shown in Fig. 1.
(a)Please select H, and H, so that the nominal system outputs satisfy F,=F,=F, and assume
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KH, >0. (10%)
(b)From the sensitivity definition, please determine the sensitivity of F with respect to K for these two
structures, respectively. Which structure is less sensitive?. (15%)
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2.Consider a closed-loop system described in Fig. 2, where C(s) =K and G(s)= X Please apply
Nyquist plot design method to find the range of K such that the closed-loop system is stable. (25%)
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Fig. 2
3.For the motor, load, and torque-speed curve shown in Fig. 3, find the state-space representation in
phase-variable form for the transfer function G(s)=8,(s)/ E,(s). (25%)
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4. Design the values of K; and K in the system of Fig. 4 to meet the following specifications: Steady-state
error component due to a unit step disturbance is -0.015; steady-state error component due to a unit ramp
input is 0.2. (25%)

D(s)

R(s) + Ki(s+2) ++§E K cs)
_(% (s+3) s(s+4) S

Fig. 4




