System Theory - Midterm-type exam June 2,2017

Name and group:
This exam is closed-books. Write your name on every page. Write clearly and legibly. Explain your work in words

P1 (1p). Circle the right answer: (True OR False OR I Don’t Know ) (0.2p correct answer, -0.1p wrong answer, Op IDK)

[T F IDK] The equivalent transfer function for two linear systems with the transfer functions Gi(s) and Gz(s) connected
in parallel is G1(s)Gz(s).

[T F IDK] A system having the poles -1 and -10 is underdamped.
[T F IDK
[T F IDK

]

[T F IDK] A system with the dampind factor ¢ = 2 is underdamped.
] A system has the poles -1, -10. The pole at -10 is dominant.
]

The order of a system is equal to the number of poles.

P2 (1.5p). A system having the input u(t) and the output y(t) is described by the differential equation:

d?y(t dy(t

d);g ) + 2—)(;& ) +y(t) = 2u(t)
A) (0.5p) Determine a state-space model in the standard matrix form.

B) (0.2p) Determine the transfer function.

C) (0.3p) Is this system stable? Why?

D) (0.5p) Determine the steady-state error of this system for a unit step input u(t)=1, t=0.

P3 (1.5p). For the closed-loop system shown in the figure:
u(t) s-1

?_ ko™ (s+1)(s?+1)
A) (1p) Draw the root locus for k € [0, ).

B) (0.5p) Analyze the closed-loop system stability using the root locus.

A
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System Theory - Final exam June 2,2017 Name and group:
This exam is closed-books. Write your name on every page. Write clearly and legibly. Explain your work in words

P1. (2p)
10(10s+1)(10™2s+1)
s2+s+1

A) (1p) Sketch the Bode diagram for a system with the transfer function: G (s) =

B) (0.5p) Determine the frequencies for which the magnitude of the output signal at steady-state is greater than the magnitude of the
input signal.
C) (0.5p) If the input is u(t) = 3sin(t), determine the magnitude of the output signal at steady-state.

1
s(s+4)
A) (1.5p) Design an ideal PD compensator with the transfer function G, (s) = K, + Kps, so that the closed-loop poles have the
8

damping factor { = g and the natural frequency w,, = 7

P2. (2.5p) Consider a unity negative feedback control system with the open loop-transfer function: G(s) =

s+z

B) (1p) Add another compensator (see the figure below), with the transfer function G.,(s) = pawet (with |z| >|p|), so that the velocity

error constant is Kvecomp = 32 and the closed-loop poles are located in approximately the same position as in case A).
u(t)=t

»({—» Ge2(s) P Ge1(s) | G(s) >

% (8) = x,() + u(o)
% (8) = —2x,(t) — u(t)
A) (0.5p) Analyze the internal stability of this system.
B) (0.5p) Is this system controllable? Why?

P3. (1p) Consider the process model:

P4. (0.5p) Analyze the stability of the following sampled-data systems:

G@) =T G@=

z+1
z2+1
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A z+1
+z—-6

z2+1



Teoria sistemelor. Examen de tip partial 2 iunie 2017

Nume si grupa:
Examen cu cdrtile inchise. Scrieti numele pe fiecare pagind. Scrieti clar si citet. Explicati in cuvinte rezolvarea problemelor. Succes!

P1 (1p). incercuiti raspunsul corect (Adevirat sau Fals sau Nu Stiu) (5x 0.2p rdspuns corect, -0.1p rdspuns gresit, Op Nu Stiu)

[A F NS] Doua sisteme liniare cu functiile de transfer Gi(s) si Gz(s) legate in paralel au functia de transfer echivalenta
G1(s)Gz(s)

[A F NS] Unsistem cu polii-1si-10 este subamortizat.

[A F NS] Unsistem cufactorul de amortizare ¢ = 2 este subamortizat.
[A F NS] Unsistem are polii-1,-10.Polul la-10 este dominant.

[A F NS] Ordinul unui sistem este egal cu numarul polilor.

P2 (1.5p). Un sistem cu intrarea u(t) siiesirea y(t) este descris de ecuatia diferentiala:

d?y(t dy(t
d);g ) + 2—)(;& ) +y(t) = 2u(t)
A) (0.5p) Determinati un model in spatiul starilor in forma standard matriciala.
B) (0.2p) Determinati functia de transfer.
C) (0.3p) Sistemul este stabil sau nu? De ce?

D) (0.5p) Determinati eroarea stationara a acestui sistem pentru o intrare treapta unitara u(t)=1, t=0.

P3 (1.5p). Pentru sistemul in bucld Inchisa din figura:
u(t) s-1

?_ ko™ (s+1)(s?°+1) >

A) (1p) Desenati locul radicinilor pentru k € [0, ).
B) (0.5p) Analizati stabilitatea sistemului inchis utilizand locul radacinilor.
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—»?_—» k P> ) >
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Teoria sistemelor - Examen final 2 iunie, 2017 Numele si grupa:
Examen cu cdrtile inchise. Scrieti numele pe fiecare pagind. Scrieti clar si citet. Explicati in cuvinte rezolvarea problemelor. Succes!

P1. (2p)
10(10s+1)(10725+1)
s24+s+1

A) (1p) Schitati diagrama Bode pentru un sistem cu functia de transfer: G (S) =

B) (0.5p) Determinati pulsatiile pentru care amplitudinea semnalului de iesire in regim stationar este mai mare decat amplitudinea
semnalului de intrare.
C) (0.5p) Dacd intrarea este u(t) = 3sin(t), determinati amplitudinea semnalului de iesire in regim stationar.

1
s(s+4)
A) (1.5p) Proiectati un regulator PD ideal cu functia de transfer G, (s) = K, + Kps, astfel incat polii sistemului inchis sa aiba un

P2. (2.5p) Se consideri un sistem de control cu reactie negativi unitar, cu functia de transfer a procesului: G (s) =

factor de amortizare { = g si pulsatia naturald w, = %.

B) (1p) Adaugati un alt regulator (vezi figura de mai jos), cu functia de transfer G.,(s) = %, (cu |z] >|p]), astfel incat constanta

erorii stationare la viteza sa fie Kvcomp = 32 si polii sistemului Inchis sa fie localizati in aproximativ aceeasi pozitie ca la punctul A).
u(t)=t

»?—» Gez(s) (| Ge1(s) > G(s) >

% (1) = x, () + u(t)
X%, (8) = =2x,(8) — u()
A) (0.5p) Analizati stabilitatea interna a acestui sistem.
B) (0.5p) Sistemul este controlabil? De ce?

P3. (1p) Se considera un proces cu modelul:

P4. (0.5p) Analizati stabilitatea urmatoarelor sisteme cu esantionare:

6@ 6@ = 5
zZ) =—F", zZ) = ——=

! z24+7z—-6 2 z24+1
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B) (1p) Adaugati un alt regulator (vezi figura de mai jos), cu functia de transfer G.,(s) = %, (cu |z| >|p]), astfel incat constanta
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z+1
G1(Z) =

@)=

z24+z—6



