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Sixth Semester
ELECTRIONICS AND INSTRUMENTATION ENGINEERING
EIE111: Digital Control Systems

Time: Three Hours Maximum Marks: 100
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)
1. The process of converting a discrete time continuous valued signal into a discrete time discrete

valued signal is called

a) Coding b) sampling
c) Region of convergence d) quantization
2. The of F(z) is the set of all values of z, for which F(z) attains a finite value.
a) Zero order hold b) Region of Convergence
c) Bilinear transformation d) discrete time system
3. The bilinear transformation is performed by substituting in the characteristic
equation
a) z=l-r/l+r b) Z=1+1/l-r
c) Z=(1+r)(1-r) d) Z=(1+r)
4. is a powerful technique for adjusting the location of closed loop poles

to achieve the desired system performance by varying one or more system parameters.
a) Bilinear Transformation b) Jury Test
¢) Root locus d) Nyquist criteria
5. In vector notation the state equation of the discrete time system is
a) X(H=4X0)=BUCD) b)  Y(t) =CX(t) + DU(t)
c) X(k+1)=AX(k) + BU(k) d)  Y(k)=CX(k)+DU(k)

6. In state space design the condition to be satisfied for arbitrary pole placement is that the system

be
a) State controllable b) observable
¢) diagonal d) zero
7. The lag compensator act as filter.
a) Low pass filter b) High pass filter
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12.
13.

15.
16.
17.
18.
19.
20.

21.

¢) Band pass filter d) All pass filter
The frequency corresponding to maximum phase lead o=

a) TVu b) TV

¢ /T d) 1/ Ta

The relation between the rotational speed and the stepping rate is given by

“N” is the rotational speed (rpm), “f” is the stepping rate(steps/sec), “S” is steps/revolution.

a) N=60f/S N=60S/f
c) N=60/fS N=fS/60
acts as transducer to convert temperature to voltage.
a) Potentiometer b) Encoder
c) Silicon Junction Diode d) LVDT

PART B (10 x 2 = 20 Marks)
Draw the general block diagram representation of a computer control system.
State sampling theorem.
Write the importance of root locus.
Define stability in z domain.
What is a pole placement controller?
Define controllability.
Give the advantages and disadvantages of a deadbeat algorithm.
Mention the salient features of phase lag compensator.
Define Holding Torque.

List the hardware requirements of microprocessor based position control system.

PART C (5 x 14 = 70 Marks)

a) (i) Solve the following difference equation by use of the z transform method: @)
x(k+2)+3x(k+1) + 2x(k) = 0, x(0)=0, x(1)=1
(ii) Obtain the z transform of X(s)=1/s(s+1). 7)
(OR)
b) (i) Litdle (7
The open-loop transfer function of the system G(z) =m. Determine

the steady state error in response to a unit-ramp input.

(ii) @)
Find the pulse transfer function of the system whose plant transfer function is
given by
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22.

23.

24.
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Note: There is a sampler at the input of G(s).

Consider the following characteristic equation of a discrete-data system:
2’ -1.12% -0.1z + 0.2=0. Check for stability using Jury’s stability test.

Check for stability of the sampled data control system represented by the

following characteristic equation: z° - 0.2z* -0.25z + 0.05=0 using bilinear

transformation.
(OR)
Write the general procedure for constructing Root Loci.

Explain the concept of Nyquist stability criterion.

Check whether the following system is completely observable
x(k+ 1T = @e(kT) + HFu(kT)

(kT m C(RT)
¢ o 1

G-l-z -3 ﬁJ,H-ﬂ,c-h g o
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A discrete time system has the transfer function

the state model of the system in canonical form.
(OR)

A system is described by the following state equation
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. Determine

Design a state feedback controller so that the closed loop poles are placed at -2,

-l1E L

Explain the relationships between controllability, observability and transfer

functions.

Design a dead beat controller for a first order process whose transfer function is

given by Gp(s)=1/0.4s+1. The sampling period T=1.

Write the design procedure for digital compensator using frequency response

method.
(OR)

Derive the position form of PID algorithm.
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25.

(i)
a) (1)
(i)

b) (i)
(i)

Enumerate the benefits of velocity form of PID algorithm. 7
Explain how a temperature process is controlled using a microprocessor. (7)
Draw the flowchart which depicts the control algorithm in a microprocessor for (7)

temperature process.

(OR)
Explain the operational features of stepper motor. 7
Draw a general block diagram of a digital control system using microprocessors (7)

and explain.
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