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EXERCISE 1

1. Consider the electrical network sketched in the figure:
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Write the equations of the dynamic system that describes the electrical network.

2. Find the equilibrium state and the equilibrium output corresponding to a constant input u = ū = 2



3. Find the expression of the transfer function from the voltage input u to the voltage output y

4. What is the type of the transfer function determined in the previous step?



EXERCISE 2

1. Consider the dynamical system described by the following block diagram:
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Solve the block diagram by determining the transfer function from u to y.



2. Discuss whether it is necessary and/or sufficient that one or more of the transfer functions be
asymptotically stable in order for the overall system to be asymptotically stable

3. Setting G1(s) = 1, G2(s) = 0, G3(s) =
1

s
discuss the stability of the overall system



EXERCISE 3

1. Explain what is the difference between the trajectory generation for a robot in the joint space and
in the operational space.

2. Consider now the design of a joint trajectory with a trapezoidal velocity profile. The total dis-
placement is h = 20, the total positioning time is T = 1s and the acceleration time is Ta = 0.25s.
Compute the constant speed in the central part of the motion.



3. Compute the value of the acceleration at the beginning of the trajectory

4. Suppose now that the maximum available acceleration is the same found at the previous step,
while the maximum available speed is one half of the speed computed previously. For the same
displacement of this exercise, find the minimum positioning time.


