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N. B.: (1) Question No. 1 is compulsory.
(2) Attempt any three questions from remaining five questions.
(3) Assume suitable data if necessary.
(4) Figures to the right indicate full marks.

1. Attempt the following 20
(a) Differentiate open-loop and closed-loop systems.
(b) Explain Mason’s gain formula
(c) What is optimal control? What the advantages and disadvantages of optimal centrol.
(d) Define gain and phase margin. Explain how to find gain margin and phase margins
using polar plot.

2. (a) Find the transfer function of the block diagram shown in figure by using block 10
diagram reduction method

(b) Construct the root locus having following open loop transfer function. 10
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Find range of K for the sysiem to be stable.

3. (a) Find the transfer functic: of the electrical network shown in figure. Also obtain 10

the state space model.
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(b) Check whether the system is stable or not

05
$¢+35° +25" 495 557 +125+20=0
(¢) State and prove properties of state transition matrix. 05
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4." (a) The open-loop transfer function of a control system is

0.5s +1

s(1+0.15)(1+0.25)
Determine approximate values of gain and phase margins.

G(s)H(s) =

(b) For the system described by the following state equation, determine the step
response of the system

« =2 1 'l
Xx= X +
L 1

}; y=l 1

(a) Determine the controllability and observébility properties of the follo»'.lii‘(jg'

system
1o cug 0
x=|0 -2 1f+| 1 y=[l. 0 ok
o b -3l |3

(b) Write a short note on stability analysis using Nyquist c‘(i,;;;ion.

(c¢) Write a short note on adaptive control. : |

(a) Explain the correlation between time and frqu;él‘: ,y: abﬁ)ain specifications.
(B) Derive the equaticon for solution ofhomqgé,_'ﬂweb\us system.

(c) Explain different time domain speci_f":qaiions.
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