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EXERCISE 1

1. With reference to a generic control system
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Give the definition of sensitivity function of the system, explaining its use.

2. Suppose that the loop transfer function L has the Bode plot of the magnitude as shown in the figure:

Sketch the asymptotic Bode plot of the magnitude of the sensitivity function.



3. Consider a disturbance d(t) = sin(0.3t). Compute the factor by which the disturbance is attenuated.



EXERCISE 2

1. Explain what is intended with logic control and what is the role of a PLC in an automation system.

2. Consider now an automatic irrigation system. Pressing a button START the automatic irrigation
system is activated for one hour. After such time interval, the pump of the irrigation system turns
off and for 24 hours pressing the button START cannot activate the irrigation system. Program the
system with a Ladder Diagram code.



3. Explain what is the meaning of the following symbol in a Ladder Diagram code:

4. Consider now a digital network with bus architecture: describe two possible ways to handle the
access to the bus among the various agents.



EXERCISE 3

1. Consider the following robot manipulator with 3 joints (rotational, prismatic and prismatic):
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Find the expression of the direct kinematics of the robot, in terms of the position coordinates of the
end effector with respect to the joint variables ϑ1, d2, and d3.



2. Write the expression of the Jacobian of this manipulator.

3. Characterize the singularities of this manipulator.


