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Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define transfer function of a system.
Write Masons Gain formula, .
What is the significance of integral mode in a PID controller?
List the time domain specifications‘ of second order system.
Define Gain Margin. *
When lag-lead compensator is required?
Define BIBO stability.
State Routh-Hurwitz criterion for stability.
What is state variable?
Define Controllability and Observability.
PART B -— (5 x 13 = 65 marks)
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(a) Derive the transfer function of armature controlled D{ servo motor
system. (13)

Or
{b)  Using block diagram reduction technique, obtain the closed loop transfer
function for the following system. (13)
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epen }oop transfer function of the mechanical system 1s given
L 10(s + 2)
Gls)=

————————.  Find the type of input signal that will
s(s+1)(s+3)

.alﬁe's:.'.:_- SR o
..D;scuss about PI controller with suitable electronic circuit and
derwe 1ts transfer funetion.

sY emls sub]ected to unif step input. (13)

i

s{4s +1)(0.5s+ D’
polar plot and obtain the value of gain margin and phase
_ (13)

pﬁe'ns.looﬁ.tfahsfer function of the system, G(s)=

Or

ﬁéffféqﬁency domain specifications of second order system (13)

Using Routh criterion,

'etermme the range of K and frequency of oscillation of the system.
T (8)

Dlscussmdetall about relative stability in control systems. (5)

_jSketch the root locus plot for the unity feedback system whose open loop
; I

—_——— 13
s(s2+63+1) 13,

transfer functlon 13 given by G(s) =

Determme the canonical state model of the system whose transfer -
Yis) 2s+10 R
U(s) @+m@+m@+@ .:]f_gr

functlon gwen as

A hnear tune invariant system is described by the foHowmg state'
: model __ (6) :

O 1
[ 1] L 1][ IJ and Initial state vector, Xy :[O]" DR

-:_Co‘_;r_lpute the solution of homogeneous state qu'uatien._":._'_: .

Or

i)
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16 {a)

(b)

del of the gwe mechamcal system. S (13)
et f(t) _ _

PART C— (1 x 15 = 15 marks)

i)  Derive the solutions of Homogeneous state equations. (9)
(1) Determine the state controﬂability of the following system. (8)
% G 0 1fx 0 X
% |=|-2 -3 Olx, +|2|uand y=[1 0 O} =
%q 0 2 3=x;] |0 Xq
Or

A unity feedback system has. an open loop transfer function,

G(s) =

(K D Design a suitable phase lead compensator to satisfy the
s{s+

following specifications.
(1)  The phase margin of the systemis 2 45°
(ii) Steady state error for a unit input <1/15

(i) The gain crossover frequency of the system must be less tﬁan 7 .
rad/sec. _ (16 -
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