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Instructions to Candidates:

% Answer ANY FIVE FULL questions.
% Missing data may be suitably assumed.

1A. For the system shown in Fig. Q1A i) find unit step response of the system for K=1 ii) find
the range of K for stability of the system using Jury’s stability test.
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Fig. Q1A (06)
1B. Diagonalize using similarity transformations
0 1 0 0
Xt)=| 0 0 1 |x(t)+|ou(t); yit)=[1 o o]xt)
-2 -5 -4 1 (04)
L 0.3(z-0.5) . . .
2A. For the transfer function given G(z) =—————"— i) obtain controllable canonical form
(z-1(z-0.5)
& observable canonical form. (05)
H : 0 2 0 -2t T
2B. For the system given x(t)= , e x(t)+ NCh yt)=[2  1]xt) and x(0)=[1 2],
find i) the state transition matrix ii) solution of state equation . (05)
3. For the sampled data  system with open loop pulse transfer

1.7788K(z +0.1153)
(z-1)(z-0.1089)
steady state error of the system iii) draw the Nyquist plot and find the limiting value of K for
stability , T=0.5 sec. (10)
4. Design a linear state feedback controller to yield 20% overshoot and settling time of 2 sec
(s+6)
(s+9)(s+8)
s=—6. Draw the state diagram with controller. Design an observer which is 10% faster than
the system with controller. (10)

functionG,G(z) = i) draw root locus in the z plane ii) find the finite

for a plant G(s)= when represented in controllable form, assume the third pole at
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5A.

5B.

6A.

6B.

6C.

Design a digital lead compensator for the system shown in Fig.Q5A such that the
compensated system satisfies the following specifications. Percentage overshoot 18% and a
settling time of 2sec. Sampling Time T= 0.2sec. Also obtain static velocity error constant K,

of the compensated system. (verification & root locus not required, only transfer function &

gain)
R C
—ﬁ:{s} %)—’/—h Dizy | | Z0H |—» (1+1‘J {S}#
=&

Fig.Q5A
Mention the design procedure of a lag compensator using frequency domain methods

-0.5 0
Determine the stability of the equilibrium state of the system x(k + 1) :{ 0 0 5} x(k) by

choosing a Lyapunov function x,* (k) +x,” (k).

Obtain the equivalent discrete time system for the continuous time system given below.
Sampling time T = 0.1 sec. ii) Discuss the controllability and observability of the system
before and after discretization.

x{ﬁ _ﬂx{ﬂu; y=[1 ol

Define with a neat sketch the conditions of boundedness with respect to Lyapunov stability.
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(03)
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(04)
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