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PART A — (10 x 2 = 20 marks)
1. What are the time domain specifications needed to design a control system?
2. Draw the frequency domain characteristics of a lag compensator.
3. Mention the problems encountered in a practical hold circuit.
4. How can the beneficial effects of shorter sampling be realized?

o]

What are the steps involved in the solution of an optimal control problem?

6. Write the performance index for an infinite-time state regulator problem.

=1

What are the limitations of state variable feedback?

8. State the advantages of dynamic progranming algorithm.

9. What is the need for state observer?

10. What is the disadvantage of Wiener filter?
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PART B — (5 x 16 = 80 marks)

The open loop transfer function of a unity feedback system is given by

G(s)= 100 . Design a PID controller so that the phase

(s+D(s+2)s+10)

margin of the system is 45 at a frequency of 4 rad/sec. and the steady state
error for unit ramp input is 0.1. (16)

Or
A unity feedback system has the open loop transfer function given by

G(s) =

Design a lead compensator to meet the following
s(s+8)

specifications: (i). Peak overshoot = 9.5 %. (ii) Natural frequency of
oscillation, @, =12 rad /sec . (iii) Velocity error constant, K, 210.  (16)

Explain the principles and the following methods of discretization of
analog systems: (8+8)
(i) Impulse Invariance discretization

(i) Step Invariance discretization.
Or
A very simplified model of the space station attitude control dynamics

. 1 . .
has the plant transfer function G(s) = - Design a digital controller
5
using discrete design to meet the following specifications:

Closed loop natural frequency o, =0.3rad/sec. and a damping

ratio £ =0.7. (16)

Describe the procedure for solving optimal control problems using

Hamiltonian formulation of variational calculus and state the boundary

conditions in optimal control problems. (16)
Or

(i) A first-order system is descried by the differential equation
x(1) = 2x(1)+u(t) . Find the optimal control law that minimizes the

1"
performance index J = 5 I(sz +%u2]dr S 1 sec. 10)
4]

(ii)  Explain briefly about the output regulator problem and its solution.
(6)
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Explain the pole placement technique for the design of discrete time
control systems and any two methods for determination of State feedback

gain matrix K. (3+8)
Or
With a neat flow chart, explain the dynamic programming solution to
discrete optimal control problems. (16)
‘ . , . 0 20.6] x, 0
(i) Consider a system described by x = . 0 + | TR
X3

y=[0 1]x . Observed state feedback u = —K x . Designn a full-order
state observer so that the desired eign values of observer matrix are
u, =—10 and g, =-10. Draw the block diagram of the system with

full-order state observer. (12)
(i) Explain briefly about the property of separation principle in the
design of state observers. (4)

Or

Write a note on ‘Discrete white noise’. Explain discrete-time Kalman
filter algorithm. (4+12)
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