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LINEAR CONTROL THEQRY.
Time : 3 hours, o Tl Ma,rﬂks 1 70
3 'J'Mb'u.:ﬁor;s :
i The marks ave tdicateruin MW right-rind margin
(i) There are NINE questions in this paper -
(iii! Attempt FIVE questions in all.

(iv) Question No. 1 is comipulsery.

1. Fill in the blanks (any seven) : 2x7=14

(@) If the impulse respthé of a systém 15

Se '% its step response is
.r’ -

L
(b} The transfer function of a control
o K
system- is given as T(s)= ———-
o s“ +4s+ K

where K is the gain of the system ir
rad/amp. For this system to be criucall
damped, the value of K should be _
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(d)

iej

(9)

(h)

- principle.
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The -open-loop "transfer function of a

feedback contrel system is LS g
.y - Sis” +3s+6)

The breakaway points of root locus is at

d) The transic=" rzsponse of a system is
' improved by - . .ccmpensator.

A linear sysiem {ollows nd

The ‘system- isy. descfibed . by.
characteristic.equation T
Q9 =s® +2s* +35¥m4s2 1354 K-

according to Bmth—l—!urwitz criteria, the’

v~lues of K lor'system to be stable.’

The damping ratio of a system is 0'6
and the natural frequency of oscillation
i1s 8 rad/sec, the rise time is

The  laplate  transform  of

a
transportation lag of 5 seconds is
The phase angle of the system
s+5 ;
Gls) = —————— varies between
s? +4s+9
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() A linear system, initially: at rest, is
subject. to an input signal

=1~ ¢! (t 20). The response of the
system for t> 0 is given by c{t) =1-c g

The transfer function cf the system is

~al - What is 2 potent,iomgter?.Wha't are the

between AC [and’ DC

differences
e

pc:zentiome_:cers? Whnat are
applications of potentiometers?

(b)  What is servomechanisms Explain.

A unity feedbatk Jcontrol system has

open-loop transfer fnction G(s)=s( s
%

Find the risc time, 2% overshoot, peak time

and settling time for a step input of 12 voits. 14

mor the following transfer functions,
determine type and order of the system :
K

zs(s+1)(32 +6s+E;i

ja) Gls) His)

20(s +2)
s2(s+3)(s+0-5)

(bj Gls) Hls)=

Calculate the error coefficient and steady-

state error in each case. 7+7=14
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5.
fa} Define the folowing term
5

Breakawa; i 0
y .
locus pomnt, centroid, root
(b) - Sketch , | l
the root 1
- ocus for th :
fe dback system whose opén-loo; T";n.zqf
is
Gls H(g) = Kls+1-5
- Sls+)(s+5) .
6- Af‘?.b_r_the function | ;
Gisy Hi'= e 0 %250
| '-ﬁﬁf:_aﬁzr‘;
draw the Bode ploc

7. {(a) What g
atdo ‘
g you mean by Nyquist criterion? 5
2 ) ] :
usider a unity feedback
open-loop transfe; e

function
s{s+4)(s - 1)

Comment :
. on stability
3 of .
using Nyquist stability Crite,t-?: System
n.

£ A uni i :
unity feedhack system -h
transfer_l’unction : i .
G(s) = i
—_—
S{S*2)(S+4]
AK16/383
A { Continued)
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(5 )

s io pe compensated to meet the following
sprcifications : settling time, t; =10 sec and
peak overshoot, M, =25% and position eiror
constant, K,=3. Design a suitable
compernsator. _ 2o 14

9. Write short notes on : . - 3Yaxd4=14
©igj M and N‘ci’rclc ~

_ M ~Correlation between time domain and i
frequency domain specifications .~

{cy \‘_yétems with transport lag '
Lol l,mcarization of nonlinear-systems
ok &
AK16—1400/383 Code : 0317172
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