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FOURTH SEMESTER
EE 44 - CONTROL SYSTEMS
ELECTRICAL AND ELECTRONICS ENGINEERING

(Common to Instrumentation and Contro] Engineering and
Electronics and Instrumentation Engineering)

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS

PART-A (10x2=20 marks)

1.  Name the two types of electrical analogy of thermal
system.

2. Define: Mason’s gain formula.

3. What is meant by type and order of the system?

4. What is meant by geheralized error coefficients?

5. What are the advantaées of frequency response analysis?

6.  Write the expt/esyéiops for bandwidth in terms of time
domain specifications.

7.  How is K determined from root locus plot?
8. Define: Nyquist Criterion.

9. Draw the lead compensator network and write its transfer
funection.

10. Mention any two frequency domain performance criteria.
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11. (a) Consider the signal flow graph shown in fig-1. (16)
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() For the mechanical system shown if fig-2, (1€
draw the force-voltage and force-current
analogue electrical circuits. Also, obtain the
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transfer function 7

fig-2

12. (a) A certain unity feedback control system has (
the following forward path transfer function

) = ':S:';Z) . When the system is subjected to

unit-step input, it is observed that the steady
state error is 0.25. The system is to have a
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(a)

natural frequency of oscillation wn = 2 rad/sec
and damping factor § = 0.6. Determine the
value of K, a and b.

Or

A unity feedback system has G(s):ﬁA (1€

The input to the system is described by
r(t) = 4 + 6t + 2t%. Find the generalized error
coefficients and hence the steady state error.

For the magnitude plot shown in fig-3. (1
Determine the transfer function.
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Or

Derive the expressions for correlation (]
between frequency and time domain
specifications.

Consider the following characteristic  (
polynomial
F(s)=s°+s*+4s3+35s+63=0, using the
Routh-Hurwitz method, determine whether
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poles are in the right half of the s-plane.

Or

(b) Draw the root locus plot for the following (16)
transfer function while K varying from

0 to «.
K
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15, (a) Consider the feedback control system shown (16)
in fig-4.

Design a suitable compensator for the system
to meet the following specifications:

(1) The velocity error constant Kv > 10
(ii) Phase margin > 40°

Or

(b} With suitable illustrations, explain the design  (16)
of compensators using Bode plot.
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