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Tfme 3 hrs. ax. Marks: 100
S Note: Answer any FIVE full questions.
=9
T 1 a Explain open loop and closed control systems with an example (10 Marks)
2 b. Explain the requirements of an ideal control system. (10 Marks)
3
7
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gné’ 2 a. Derive the transfer function of field controlled D.C. motor. (10 Marks)
&F b. Obtain the equation of equilibrium and draw analogous electrical network based in FV
&< analogy for the mechanical system shown i £2.Q2(b). (10 Marks)
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& , (10 Marks) -
b.  Find the transfer function

2. Any revealing of identification

Important Note : 1. On completing your answers, compulsorily

Fig.Q3(b) (10 Marks)
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Obtain an expression for time response of the first order system subjected to unit step input.
(10 Marks)

Unity feedback control system is characterized b pen loop transfer function

GoH(s) = —
s(s+10) "’
Determine the system gain k, so that the system will have a damping ratio of 0.5. For this

value of k, find the rise time, peak : e, settling time and peak over shoot for a unit step
input. ‘ (10 Marks)

Draw the complete root locus‘:‘;“d gmm for the system with \pén loop transfer function

G(s).H(s) = s

+2)(s? + 851 20)

Determine the range of variation ofk over wh1ch the System remains stable. (20 Marks)
Sketch the BQdép ot for
10
G(S) ( 8)=

s(l + s)(l +0. ozs)

er frequencies. (20 Marks)

G(s).H(s) = ——19_—— (12 Marks)
s(s+ 1(s+2)
Define the followmg terms .
(1) Gain margin (i1) Phase margm (iii) Gain crossover frequency
(iv) Phase crossover frequency ‘ ‘* (08 Marks)

‘system whose open loop transfer

(20 Marks)

Z~Br1eﬂy explain pr Qrtlonal derivative and proportional — integral controller with block

diagram and mathematlcal equatlons (12 Marks)

Write notes on

(i) Lag compensator (ii) Lead compensator (08 Marks)
Explain the following: o

(1) Kalman’s test of controllability (1)) Kalman’s test of observability. (10 Marks)

Define the following terms:

(i) State variables (i1) State vector (04 Marks)
Determine wheﬁi‘er e following system is observable or not.
X -5 4 1
)_(1 +<¢.ru  and y={-2 3}x using Kalman’s test. (06 Marks)
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