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Problem #1 (20%0)

2
a) (10%) Given the Laplace transformsF(s):$, find f(t) for both
S

cases.

b) (10%) By using the Laplace Transform final value theorem find lim f (t) and

t—oo

compare with your findings from part a).

Problem 1 (solution)
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Problem #2 (80%0)

Consider the unity feedback system below.

G(s) >
C(s)

R(s) +

Please note that parts a)-e) can be solved independently of each other.

a)

b)

d)

(15%) For G(s)= K and K>0. Determine the range of K so that the
s(s?2+9s+18)

system is stable. For what value of K the system becomes oscillatory and what is the
frequency of the oscillation?

(30%) Construct an approximate plot of the root locus for K>0 and provide a brief
explanation of your approach for the construction.

(10%) Assume that you have an accurate root locus plot generated by using a
computer software such as MATLAB. Provide a graphical procedure for determining
the value of K that will result in a system having two complex conjugate poles with a
damping factor £ =0.5. No calculations are needed just a brief description/sketch
that explain the methodology.

(15%) Assuming that in part c) you determined that the two complex closed loop
poles corresponding to a damping factor £ =0.5 ares,, = —14 j1.732. Determine

the value of K that will result in the system having these two poles. Are these two
poles dominant? Explain.

(10%) For K=28 find the steady state errors of the system due to a step and due to a
ramp input.
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