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1. (20/ ) Fig.1 shaws three dlfferent pole/zero patterns and SIX dlfferent kmds of step ’i"esponses X'

represents poles and o' represems Zer0s. Fmd the step response to match each pole/zero pattern and

give your reasoning for the chmces

pole/zero patterns step responses
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Fig. 1

2. (20%) The block diagram of a feedback control system is shown in Fi 1g 2,I and the Bod& plot of G(s)
ts shown in Fig. 3, | '

a) What 1s the maximum value for K when the system is stable ?

: b) Find the steady state error of E(s) when R(s) is a unit ra_,mp'function ?
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3. (204) The black dmgram of a feedbac:k control system is sh(}wn in Fig. 4, if the proporﬁanal' gain K -

= 1, sketch the root 1001 of the system when the velocity feedback gain Kt varies from 010 .
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Fig. 4

4. (40%) The medel. of a dcmbwi‘ is shown in Fig. 5, e is the motor input voltage, T,1s the.disturbance

mput,

2)

;b)

| controlle_r = kp +—L ¥ is the current commmd and the motor current i can be measured

directly, find Ithe close 100p transfer function ——7
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e(s) '
If a pr 0port1onal -plus- mtegral (PI) controller is to be designed 1o control the motor current, let the

de the transfer functlon
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What 1s the steﬂdy state error of current for the PI current controller when i* is a unit step ?
Ifk,and k; are 1imited, can (he steady state error be reduce to zero? explain why 7
What is the influence of 7, on the performance of the PI current controller ?

Wh:at will the performance of the controller change if k; is set to 0 ?
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