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B.Tech
(SEM V) ODD SEMESTER THEORY EXAMINATION 2009-10

AlTO.\1ATIC CO~TROL SYSTEM y

(a) Define control system. Explain closed loop

control system and open loop control system

with examples.

(b) (i) Write the differential equations governing

the behaviour of the mechanical system

shown in Fig. 1 and draw its mechanical

network.

Obtain the analogous ele~trical ckt. based ,,';'.

on force voltage (f-v) analogy : ~
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(i) Calculate the natural frequency of oscillation,

damped frequency of oscillations, damping

factor, damping ratio and the max. overshoot

of a units step input.

(ii) If the damping ratio is to be made 0.75

F(t) using a technometer of gain skt, calculate

Fig. ,1 the techometer constant (kt) and determine

(c) Determine the overall transfer function GR

from the signal flow graph shown in Fig. 2

using the Maron's gain formula
">.'

Gs

-1
Fig. 2

(a) The open loop transfer function of a unity

feedback control system is given by

25G(8)---- s(f+ 5)
..:
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(8+ X)
system IS

84 +1083 +3582 +508+24

1+48
G(8) H(8) = 82(1+8)(1+ 28)

Determine the response of the system when a

step input of 10 is'applied to the input. Hence

calculate the steady state olp of the system.

Using Nyquist criterion, determine wheather the

closed loop system having the following open loop

transfer function i table or not.

G(8) a
function R( ) = 2 1 .

. 8 8 +ll8ea

(c) (i) Explain nonminiJ11um phase function,

minimumphase functi n and aUpass function
. ~ ':1~~ ., • ~ .

, using pol~ro pattern.

(ii) Explain the terms phase margin and gain

margm.
"Determine the open loop transfer-function and

steady state error coefficients.

Discuss the electrical network realization of lag

compensator and its frequency characteristic using

Bode plot. Mention its effects on phase margin,

response, bandwidth, rise time and settling time.h(8+1)
Sketch the root locii for G (8) = -2 -'----'--

8 (8+3.6)

and 1l(8)=1.
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(b) Obl'~in lhe transfer function for lag compensator
~ r a system whose open loop transfer function

is G (8) - 17, to meet the following
. - 8(8+1)(8+4)

if,,'i

specifications. Damping ratio = 0.5, settling time

(t8) = 10 see' velocity error const. k v :? 5 .
.::;-

(c) Describe the steps for designing the phase lead
compensation usi~g Bode plot.

Attempt any two of the following :

(a) (i) Obtain the transfer function if

y = [1 2] [:~]

(ii) Give the basic introduction of fuzzy logic
control.

(b) Obtain the state equations for the field
controlled DC motor

Ia (const.)

t RI et;~~Jm~me( V
'\

l\-
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( c) Check the state controllability and obs~

the system described by

~
-3 1 1] ~o 1]x = -1 0 0 x + 0 0 u
o 0 1 2 1
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