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Note
¢ Question No.1 is compulsory. .
e Solve ANY THREE questions from the remaining five quest1ons
e Figure to the right indicates full marks.
e Assume suitable data wherever required, but justify the same,

Q.1 Solve any four questiohs from following; (Each question carries 5 marks) 20
a)  Define controllability and observability in state space. Which form of State spac'e 05
representation is best to directly obsefve the controllability and observability of :

system and why? '
b) Digital compensator is given by G(s) 10/(S+5) Obtame the dlscrete transfer - 05
function for T=0.02 msec. : ; < _
¢) Realize a PD controller w1th passwe network Gwen the controller transfer 055

function Gc(s) = 3:130 :

35(s+5)

L s 05
o T determme the corner frequenc1es intial

d) For a system with G(s)

. ~slope and magmtude of the bode plot at ©=0.1 rad/sec :
¢)  The open loop transfer function G(s) of a plant has 3 poles: one at ongm and the 05
- othertwo at -1 and -3 respectlvely The constant %OS line corresponds to 10%
overshoot intersect the Root locus at the point A. Evaluate the settlmg time
& correspondmg to the point A..

Q.2 a) Designan mtegral controller to yleld al6% overshoot 0.6sec. peak time and zero 10
: steady state error for a step input for the followmg plant Analyse the designed

“system and verify the zero steady state error.
x~[0 __4]x+[1]u, y—[l 1}%
b) Identify the active and passive compensators which can be used to improve only 10
‘the steady state response for the given system. Model the compensators with the

corresponding typical Transfer functions and pole-zero plots. Also, draw the
corresponding compensator circuits.

Q. 3”v a) .Design a' "ltlg compéhsator for the UﬂifY fessliack system wat. forwerd path. 1D

K
G(S) = 5(s+a)(s+3o)

frequency response analysis.
~'b) Explain the selection criteria of cpmpensators. Explain the steps in lag-lead 10

“compensator design using frequency domain analysis.

to meet percentage overshoot of 10% and K.,=10. Use



Paper / Subject Code: 89303 / Control System Design Z @ / % / Zozg
Eleat - TE Semn VT (QQ; (che’m@ Svmmeq -2 5255

Q.4 a) A unity feedback system with forward path transfer function G(s)= m 10

has 15% overshoot. Analyse the system with the help of root locus and determine
the dominant pole and gain K for the given % overshoot.
b)  Analyse the system given in Q. 4a) to determine the current peak time for 15% . 10
overshoot, design a PD controller to reduce the peak time by a factor of 1.5. Draw
the compensated root locus and verify the design. :

Q.5 a) Determine the range of T that will make the system stable and the range that will - 10
make the system unstzible.

Hold Plant

~Ts
R{s) + I-¢ 10 Cls)
X r C s | ] S+1 -
b) Design a lag compensator using root locus technique with open loop transfer 10
function '
- K N B 54 o :
G( )—-——-—-———S GrE) to meet c.lampmg.ratlo 0.5, setthng'tlme 5 and velocity
- error >5 ' '

Q6 a) G("h) ;ﬁ-g—;% Analyse the system for controllablhty and if controllable 10

determine the transformation matrix to do the state feedback controller design in
o ' phase variable form, if the plant i is represented in the pa.rallel form
b) What is rate feedback- controller.-Given the system. of Figure (a), design rate 10
' feedback compensation, as shown in Figure (b), to reduce the settling time by a
~factor of 4 while continuing to operate the system with 20% overshoot.

R(s) + E(s) K, C(s)
'® " s(s + 5)s + 15) T

A

R(s) 4 + K, C(s)
s(s+5)s+ 15)

(@)

K, fS -
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