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N. B.: (1) Questions No. 1 1s compulsory.
(2) Attempt any three questions from remaining five question.
(3) Assume suitable data if needed.

1. Attempt the following :—
(a) Why there is a need of compensation? Compare cascade compensation with
feedback compensation.
(b) Explain the advantages of modern control system with tradmtanal control
system.
(c) State the pmpartlas of state transition matrix also state-tlie properties of
- jordon matrix.
(d) Derive transfer function of a state model. Also d1aw the block diagram
representation of a state model. &
v
2. (a) Construct state models of the following system .~

) e hase variab}e method 3
(1) = N use phase v abv thod.

(i) ¥+ 6}' +11y + 6}? u_ «mge eanonical method. 3
v CJ: }

EL _\r r*) .& q 34 Assume : 4

Lo * g, | R=1MQ
0k T 4 C=1pF
Obtain the response 1e systam which 1s raprasante y the following state
b h of \‘i hich i d by the foll 56

equation.
1 97 N
= D-I X+ |u
11 9 [0
P I
Assmimie jnitial state vector x (0) = 0'

3. (a)-Fer J1a unit feedback controls system with PID controller is used to control the 10
system. The plant transfer function is :—
: k
6= (s+1) (s+5)
Determine PID controller. Also obtain the PID compensater block Ge(s).
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(b) Check the fllowing systems are completely controllable and observable :—
0 0 0 40
- @ x_|1 0 -3|x+|10]|u
0 1 -4 0
y=[0 0 1]X

o i -2 1 % 1
(i1) = + 0 u

y=1 -1]x

(a) A control system is represented by its open loop transfer function as :

- k
(s+1) (s+4) _
Design'lead compensator to meet the following speeifications.

Peak overshoot = 20%
Setting time = 5 sec.

G(s)

(b) Consider a plant transfer function

— k . £
(s+1) (s+5) N

%
b

G(s)

Design state feedback gain matrix to meet the following specifications where:—
Damping ratio = 0.707 -
Settling time = 4.5, sec. '

[
WooF

(a) Explain the design stepsrof lag-lead compensater using root locus.
(b) For a unity feedback system

G (8)= —— |
ps@+ 1)
Design a stiitable compensator with the following specifications :—

K, = 12/ sec
Phase margin ¢_ = 40°

(a) Déiﬁgn an observer for the plant :—

ey 10(s+2)
s(s+4) (s+6)

Desired observer poles are : —4.5, 4.5
(b) Exlain the design steps of lead compensator using Bode plot.
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