EECE 460: Control System Design
Midterm #1
Dr. Guy Dumont
February 10, 2011

This midterm is closed-note, closed book, and only non-graphical calculators are allowed. A two-
sided, one-page cheat-sheet is allowed and must be handed in with your midterm. For full credit,

show all your work.
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Student Name Student ID #

Problem # | Actual points | Possible points
1 40
2 30
3 30
Total: 100




1 PID Control (40 points)

Consider the nominal plant model
10 —2s

Go(s) = me

1. (10 points) Using A-tuning, derive a PI controller
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2. (10 points) Still using A-tuning, now derive a PID controller
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3. (10 points) Using Haalman’s method design a PID controller for the system
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4. (10 points) For the same system, design a Smith predictor using the previously derived PID
controller. Give both a diagram and the equation representing this Smith predictor.
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2 Pole Placement (30 points)

Consider again this system:
4

(s2 4+ s+4)

1. (15 points)Using pole placement, design a minimum-complexity controller giving a closed-loop
system with a bandwidth of 5 rad/s.
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2. (15 points) For the same system, design a new controller that in addition to meeting the
above requirement contains an integrator. Show that the controller is a PID.
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3 Pole Placement (30 points)

Consider the system 4
Go(s) = -
o(s) -

1. (15 points) Using pole placement, design a minimum-complexity controller giving a closed-

loop system with a bandwidth of 3 rad/s. Is the result surprising?
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advantage of this modification?
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2. (15 points) For the same system, modify the controller to force an integrator. What is the



