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PCEC 4303
Fifth Semester Examination — 2011

CONTROL SYSTEM ENGINEERING

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.

Answer the following questions : 2x10

Is there any difference between time invariant dynamic system and time
variant dynamic system ? Explain.

Is there any difference between Tracking System and Regulating System ?
Are they both closed-loop system? If yes, then what is the difference?

State tha analogous quantities for Mechanical rotational system and Electrical
Systems in Torque - Current Analogy.

Is there any difference between derivative control and rate feed back in
Armature Control D.C. Servomotor operation ? Explain.

Explain whether the location of poles effects the speed of response.
Explain how the negative feedback effects on the band width of the system.

What is the significance of Break away point on the root locus ? Explain
and illustrate.

Explain how the Nyquist Criterion for stability is based on the principle of
Argument in complex theory.

Is the statement true that Phase Margin is always positive for stable system?
Explain and Justify.

Using Routh’s stability criteria, relative stability information may be obtained
by shifting the origin in s-plane. Explain and illustrate.
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(a)

(b)

(8 o ; F
Determine ;of the system shown in fig-1, using block reduction method.
5

Fig.-1
(& : : .
Determine R of the system shown in fig-1, using Mason’s Gain Formula. 5

The block diagram of a simple servo system shown in fig.-2. 6

R() 4 K A C(s)
2
.
= Fig.-
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If K=20, determine the value of “a and b” to give an over shoot of 26% and
atime constant of 0.2 sec to unit step input.

Derive the formula used in (a). 4
A unity feedback control system is characterised by the open loop transfer
function G (s) = — (S LE)C 6

s(s+6)(s+9)
(i) Calculate the range of values of K for the stablhty of the system using
the Routh’s Criteria.
(ii)  What should be the upper limit of K if all the roots of the characteristic
equation are required to lie on the left of line o =-17?
Explain the Hurwitz criterion of stability for Linear System. How it differs

from Routh'’s Criterion? . 4
Sketch the root locus of the open loop transfer function of feedback control
2 8
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For the construction of Root Contour do you require any modification of
rules which are used for construction of root locus ? Justify your answer. 2
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6.  Using Bode Plot find the stability of the system whose open loop transfer function

_10(s +5)*
AT
Determine the Gain Margin and Phase Margin of the system. 10

7. (a) Investigate the stability of a closed loop system with open loop transfer
2(s+3)
(b) Explain andillustrate tuning of PID controllers using Zeigler Nichols method.
5
8.  Write short notes on any four of the following : 2.5x4
(a) A.C.Servomotor.
(b) Stepper Motor.
(c) Nichols Chart.
(d)
(e)

function G(s)H(s) = 5

d) Static Error Constants
e) Generalised Error Series.
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