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1. Consider a unity feedback systern, the open loop transfer function is ({5} and the
compensator is D{s), which are defined as follows:

G(s) = L/s(s+3) and £Xs) = E(s+z)(sp).

{a} Find &, z, and p so that the closed-loop system: has the dominated closed-loop
poles at -2 + /2 and the ¢xtra pole and zero have the minimum effects on the
time response which results from the dominated poles.  {17%)

(b) Explain why the extra pole and zero of your design have the mipimum
effects. (3%)

2. Consider the system shown below.,
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If the compensator, IXs), consists of proportional (P), integral {I), and derivative

(D) control, you are requested 1o use the simplest control and satisfy the desired

requirctnent.  You should explain why you choose this design.

(a) K R(5) = W(s) = 1fs, design D{(s} so that the system is type 0 for refevence
impart and performs properly.  'What is the steady state error?  (10%4)

{b) Design IN5) so that the system is type I for input reference. 'What is the
steady state error if R(s} = 1/s" and W(s) = 0. (10%%) -

3. For the system shown below,
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{a) Sketch the locus of closed-loop roots with respectte & (15%)
(b) Find the maximum value of & for which the system is stable. {5%)
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4. Consider the open-loop transfer fimetion
£iis~1)
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{a) k=1, plot the Bode and Nyquist plot approximately,  (14%)

(b) The system is unity feedback. Find the stable region of & using Nyquist
plot.  (6%)

(¢} Using Routh’s criterion, determine the unity feedback closed-loop stability
of this system for all valuesof k. (5%)

5. Using the indicated state variables, write the state equations for the system shown
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