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Figure-Q1(b)

A system's transfer function is given by

C(S)__ s> +55+6

R(s) s*+95> +165> +155+7
i.  How many poles and finite zeros are there for this system? [41
ii.  Show that the system has zero at infinity. [2]

iii.  If one of the pole is located at s = —1 in the s-plane, determine the locations
of the remaining poles and zeros. [5]

iv.  Is this system stable? Explain why. 4]

A unity negative-feedback control system has an open-loop transfer function

consisting of two poles, two zeros and a variable positive gain K. The zeros are
located at —2 and —1, and the poles at —0.1 and 1.

Using the Routh-Hurwitz stability criterion, determine the ranges of values of the
gain constant K for which the closed-loop system has the following number of
poles in the right-half s-plane.

1. 0 pole [4]
1. 1pole

iii. 2 poles
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Question 4
a. Sketch the asymptotic Bode magnitude plot for the foliowing transfer functions:
1
, — 2
jo .
ii : [3]
i, :
1+ 705w
1 3]
. T3
(1+ 70.025w)
: 1 (5]
iv. 5
jalj05m)1+ j0.025m) J
b. Figure-Q4(b) shows an asymptotic magnitude (in dB) versus frequency (log scale)
sketch of an open loop transfer function, G(s) having a constant gain K. There
are no right half plane poles or zeros present in the transfer function.
|G} (dB)
b
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Figure-Q4(b)
i, Determine the expression of G{s) in terms of K . [8]
ii.  Determine the value of K. 4]
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A unity feedback control system has an open-loop transfer function

10
o(s)=- 0
sy +1)
i Determine the phase margin of the system. [5]
R compernsator G, (5)=i—+—5;——2—§£ is cascaded with G(s), how does it
+142.8s
affect the phase margin” [7]

— THE END —
EEE2108(F) / Aug-12 / Chan Tse Wei / 150912
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