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1. A unity feedback system with open-loop transfer function 1/( s+4 )is controlled by
an integral controller of gain K;. Please find the range of values of K; for which
system 1s underdamped. (20pts)

2. Please answer the following question according to Figure 1:
(a) Qualitatively plot the root loci of a system having 3 stable poles with a zero at
A, B, C, respectively (5 pts). What is your observation regarding to moving a zero
fromA,BtoC? (5 pts). |
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Figure 1
(b) If the pole at the origin is a controller pole and its zero is located at C, what
- controller is this (5 pts)? What does the controller do (5 pts)?

3. Consider a unity feedback system, as shown in Figure 2, with a closed-loop transfer
function being C(s)/R(s)=(Ks+b)/(s*+as+b). (a) Determine E(s)/R(s) (5 pts). (b)
Determine its open loop transfer function (10 pts). (¢) Find static velocity error
constant K, (5 pts)
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_ Figure 2
4. Consider the feedback system as shown in Figure 3 (in next page). If
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please.
(a) draw the polar plot for G(s) as clear as possible (8pt),
(b) find the gain margin (3pt) and phase margin (6pt) for G(s5), and
(c) find the range for X to stabilize the overall system. (3pt)
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5. Consider the feedback system as shown in Flgure 3 If the Bode plot of G(s) is
shown 1 in Figure 4, please answer the following questions.
(a) Is the overall closed system stable or unstable? (4pt) Why? (3pt) (Please
explain your reasons as clear as p0531b1e )
(b) What is the order of the G(s).? (3pt) Why? (3pt)
| (c) For K=1, please find the steady state error for the system when the input is
chosen as an unit step input i.e. R(s)=1/s). (4pt) Why? Gpt)
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