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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. Each

question is of 15 marks. Marks within a

question are divided equally over its sub-

questions.

(b) Discuss how interconnections are done

and represented mathematically for

discrete time and continuous time

systems.

(c) Discuss non-recursive realizations of

digital controllers.

6. (a) Discuss the Ziegler Nichols tuning

methods for the design of analog PID

controllers.

(b) State relation for digital PID controllers

and list tuning rules for them.

Unit IV

7. (a) What do you mean by steady state errors ?

Define them for Type 0, 1 and 2 discrete

time systems.

(b) Discuss giving an example the effect of

adding a pole to a second order discrete

time system.

(c) Explain how will you map analog system

design specifications into equivalent

discrete system design specifications.
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Unit I

1. Discuss the need for the digital control systems

by stating its advantages and problems. Is it

possible for us to have simply a digital

controller and leave systems as such in

continuous domain ? Discuss it in detail using

an example. Discuss briefly the building blocks

of a computer controlled system.

2. (a) Discuss the importance of D/A converter

in computer control of continuous time

systems. Discuss any fast D/A converter

circuit in detail.

(b) Explain how you will model the discrete

time systems in time domain. Is it

possible to convert the difference

equations into differential relations. If yes,

then explain giving an example.

Unit II

3. (a) Explain the process of conversion of a

continuous signal into a discrete signal

using impulse modulation. Also discuss

the spectrum of such discrete signal

obtained vis a vis original analog signal.

(b) Find the initial and final value of the

sequence x[k] = e–akT with a > 0 using

the z-transform representation.

(c) Discuss the hold operation and list

various types of hold circuits. Find the

input-output function of ZOH.

4. (a) State and explain the inverse z-transform

relations and find out the inverse z-

transform for 2

1
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z z
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(b) Discuss the stability of a discrete time

systems and nature of the response for

different locations of poles on z-plane.

(c) Find the stability of systems with

characteristic poly 4 3[ ] 3 0.5p z z z 
22 0.1 0.5z z    using the Jury's

stability test.

Unit III

5. (a) Explain the process of obtaining the z-

domain description of sample continuous

time systems using DAC and ADC

models.
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8. Consider a DC motor speed control system

with transfer function   
1
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Design a digital controller using root locus

method to obtain the zero steady state error

due to a step input, and a time constant of less

than 0.3 seconds with dominant pole damping

ratio of at least 0.7.
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