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» Use only these pages (including the back) for answ

* Do not use additional sheets.

» Use of any book, note, or other didactic matesalat allowed.
» Write clearly and be explicit and concise in yoosaers.
* [N] in the text must be substituted with the numobkletters of your given name.

* In case of doubts on the text, write “I assume...d aantinue coherently.

EXERCISE 1
Given the following linear system
U(s) 20 10 Y(s)
> - > —2 >
1+s (10+s)

with u= [N]step(), determine:
- all the qualitative characteristics of the output
- the analytical expression of the output.

Assume, for instance, [N]=5.
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Basic Automatic Control

To determine the analytical expression we haveséoHeaviside decomposition

10 _A,B _C . D
s(L+s)(1+01s)> s 1+s 1+0l1s (1+0.1s)?

Which gives the following system of linear equasion

A+B+C=0
21A+20B+11C+D=0
1200+10B+10C+D =0
A=10

Which meansA=10, B=-1235 C= 235 D=1111, i.e.
y(t) =10- 1235 + 235" + 1111te™ ™"

This is coherent with the values in 0 andvith the qualitative analysis above.

The result is shown in the figure below, with amoof the initial values. For a unit step, the final
value if [N] times smaller.
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Basic Automatic Control
EXERCISE 2

Say, clearly justifying the answer, which of theen linear continuous-time systems characterized by
the following state transition matrices has therss settling time and what is its value.
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The matrix is block-triangular it can also be azaly by just looking at the
2 X 2 matrices on the diagor
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Basic Automatic Control
EXERCISE 3

Consider the control system shown below

+V

where S is a minimum phase system defined |
the magnitude Bode plot in the figure. -

20
Determine a value & such that the effect on the |
output of a constant disturbance is reduced
asymptotically at least [N] times.
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Basic Automatic Control

EXERCISE 4
Answer the following questions, using only the available space.

a) Given the linear continuous-time system belowt gossible to find a control law=kx+v
that stabilizes the system? Why?

{2 0} {1 2}
A= b=
[N] -2 10

=14 2 2 4
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The system is completely reachable and thusit is possible to find the required control law.
b) What is the “phase margin” of a control system?

T, Giese Manca). IS A buES . UED IO RAPRE e/ THE, ...

LRI RIS OF. TTHE.. SHEE ML, Wity T, GRIn XAt
2 o

S e e PR = — . R a4 . 3 g’","-_‘ . > s (V3 e e
s CALCILATE . Wi, TTHG TOAMOA .. . Ym = AT fo, winerx

...................................................................

p—

o & Tve. cemean. Buase . s UKD, DN BCEs S0 uon . To et
THE <SRBT

c) When the Nyquist stability criterion is useful?
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A) T e
A continuous-time linear system is used for a numdfeexperiments, having each time a

different sinusoidal input. The asymptotic outmitrieasured for each case and is reported in
the table.

Input u(t) Output y(t)
10 sin(0.1) 0.2 sin(0.1+¢,)
sin(t) 2 sinf+d,)
0.1 sin([ND 0.5 sin([N}+¢5)
5 sin(10@) 0.1 sin(100+¢,)

What can we say about the filtering propertieshefsystem?
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