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1.Given the electrical network of Figure 1,
(1)Find the state-space representation if the output is the current through the resistor.(10 4")
(2)Find the input-output transfer function relating the current through the resistor, Ix(s), to the input
voltage , V(s).(10 %)
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2.Consider a DC motor speed control system of Figure 2, where D(s)=K » G(s) =

v (D)
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H(s)= , determine an appropriate gain K so that the whole system steady-state error to a unit

S+

step input 1S minimized.(10 %)
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Figure 2.
3. Fgiure 3 shows a thermal control system in which hot air is circulated to keep the temperature of a
6 1
chamber constant. The transfer function of the plant can be adequately represented by U((i)) =1

(1)What are the functions of the controller in this system?(5 %)
(2)Determine the values of K; and K, which meet the following specification on the feedback system:
maximum overshoot M,<20%, setting time ts<2sec.(15 %)
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4.Suppose system Y (s) = 119045 R(S) and R(s)=— . Please determined the peak time (£,), and the

maximum overshoot(M,), where y(1=1,)=0 and M, = y(t,)-1.(10 %)

5.A single-loop feedback controlled system has a characteristic equation, 1+G(s)H(s)=0  with

K
G(s)H(s) =————; K>0.
= hees)
(1)Please sketch the root locus of this system.(15 %*)
(2)What is the change of the root locus when add a zero (s+3) in the original system?(3 %)

(3)What 1s the change of the root locus when add a zero (s+10) in the original system?(3 %*)

6.Figure 4 shows the system frequency response data on Bode plots.

(1)Find: (a)gain crossover frequency «,, (b)gain margin G.M., (c)phase crossover frequency @4, and
(d)phase margin PM.(12 %)

(2)Assume that the system has minimum phase transfer function, estimate the transfer function.(7 %)
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