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PEEC 5414

Seventh Semester Examination — 2012
ADVANCED CONTROL SYSTEMS

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)
(b)
(c)
(d)

State Shannon’s sampling theorem.
Define the z-transform function of a zero order hold circuit.
State Jury’s stability criterion.

Find out the pulse transfer function of the following block diagram shown in
figure-1.
R(s) : C(s)

i G(s) K)
m‘
| H(S) (—-—..—J

Figure-1

Define Eigen vector. How is it useful in the study of control system ?
State three properties of state transition matrix.

State Sylvester’s Expansion theorem.

State linear difference equation.

What is limit cycle ?

Explain jump resonance.
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2. (a) Explainthe properties of z-transform.

(b) Determine the inverse z-transform of the following functions : 6
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Where G(z) =

(z+1)(z+0.3)

and H(z) =

1
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3. (a) Explainin details regarding the reconstruction of a signal from sampled

signal.

5

(b) Determine the pulse transfer function of the following system shown in

figure-2.
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4. (a) Explainthe stability analysis of a digital control system using Bilinear Trans-

formation and Routh’s stability criterion. 5

(b) The linear difference equation of a system ia given as ;
c(k)=r(k+2)=3r(k+1)+2r(k)

Where ¢ (k) = discrete output signal

r (k) = discrete input signal

Determine the stability of the system using Jury’s stability criterion. 5
PEEC 5414 2 Contd.




image3.jpeg
8.

(@)
(b)
(c)
(d)

Define state variable. What are the possible stable models, those can be
used to represent linear continuous time systems ? Explain the different
state models. 4
Determine the state modal of the following electrical system shown in

figure-3.
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Figure -3
Also, find out the solution of the above state equation of the system. 6

Determine the modal matrix of a system having a state model given as ;

IR WHE

Also, find out the canonical state model of the above system using modal

matrix. 5
(b) Detefmine the suitable conditions of controllability and observability. 5
(a) Derive the describing function of a controller having relay with dead-zone
and hysteresis. 5
(b) Explain Liapunov’s stability criterion applicable to non-linear system. 5
Write the short notes on any two of the following : 5x2

Mapping between s-plane and z-plane
Pole placement by state feedback
Phase trajectories

Importance of Limit cycles and the singular points in a non-linear system..
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