1) Consider the transfer function

s—1
Gls) = s(s? 428 +2)

a) Sketch the Nyquist plot for G(s). Identify the location of all real-axis crossings
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b) Draw the straight-line approximations to the Bode plots for G(s). -t
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2) Use the euclidean algorithm and either the Routh table or the Hurwitz matrix to determine whether the

transfer function

is BIBO stable.
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3) An LTI system has eigenvalues 0, -1, and -2. The same system has poles -1 and -2 and
zeros 1, 0, and -3. All eigenvalues, poles, and zeros have multiplicity 1.

a) Find the system transfer function.

b) Write a differential equation for the system.
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¢) Does the system have a hidden mode?
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d) Is the system asymptotically stable?

e) Is the system BIBO stable?
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1) Consider the system governed by the differential equation

y @ — 2ty =i~ 2+
a) Find the poles of the system.
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b) Find the zeros of the system.
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c) Find the eigenvalues of the system.
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d) Find the hidden modes of the system.
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e) Is the system asymptotically stable?
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f) Is the system BIBO stable?
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2) Consider the transfer function

s—1
G(S):(s+1)(32+23+2)'
a) Find the poles and zeros of G. IM s
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b) Draw the Nyquist plot of G.




c) Find the real axis crossings of the Nyquist plot.
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d) Draw the straight-line approximations for the magnitude and phase Bode plots of G.
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3) Determine whether the transfer function

1

Gls) = 87 + 358 + 655 + 85 + 853 + 652 + 35+ 1

is BIBO stable.
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3) Design a second-order system
A

82 4+ 2wns + w?

H(s) =

to meet the following specifications:

a’) €950 = 0

b) eger < .008 5
c)wp > 150 rad/s
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