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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.

ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
A, ~~and may have a;-b as sub questions, A, A, s

(25 Marks)

l.a)  What is the advantage of closed loop control system over open loop control system.
[2]
What is meant by feedback? What are the effects of feedback? [3]
;"What is the difference between type and otder of the 5ystem” Y. [2]

“A_Servo ‘mechanisim has ‘its moment ‘of inertia J=10x10"¢ Kg-n?, retar dmg friction:
B=400%10° N-m/ (rad/sec) and elasticity coefficient K=0. 004 N- m/rad Find the natural
frequency, damping factor? [3]
What is the principle of argument? [
Define gain cross over frequency and phase cross over frequency. [
What is PI-controller and what are its effect on system performance? [

‘What is'lead compensator? Write-the transfer function-of Jead compénsator? [31

[
[

“What are‘the advantages-of state space anaiys1s over transfcr functlﬂn anafyms‘?
Define Controllability and Observability.

PART -B
(50 Marks)

Define Transfer Function. Find the Transfer functlon of the system 'QhOWI‘l in figure |- by o
i'___usm,g Block D1agram Reductlon Techmque ' - - [10]

R(S) C(S)

OR




3. Find the Transfer function of the system whose signal flow graph is shown in below
figure 2. [10]

4.a) Der1ve the expression for T1me response of the ﬁrst order system for un1t step input.
b) The unity feedback system is characterized by an open loop transfer function
G(S) = K/S(S+10). Determine the gain K, so that the system will have a damping ratio
of 0.5 for this value of K. Determine peak time, settling time and peak overshoot. [5+5]
OR
:,.--The OLTF of a Unlty feedback system IS gwen by G(S) K;’( S+2)(S+4)(S +6S+25) by

the value of K, Wthh will cause sustamed oscﬂlatlons in the close loop system and the"' "
value of oscillating frequency.
b)  What is the effect of adding pole and zero on root locus? [6+4]

6. Sketch the Bode plot for the unity feedback system whose open loop transfer function is
S _._.G(S) K e % /S(8+2) (§+8). Find K s0° that the system is stable w1th (a) Galn margin. o

LA _ 6dB (b) Phase margin i 45 0 4 1A Y [1 0]____.?" e,
e OR s
7. Sketch the Polar plot and determine the Gain margin for the following transfer function
G(S) =1/8? (1+S) (1+29). [10]
8. Explain about Root-loci method of feedback controller design. [10]

_OR .
f1o1; /¢

10.a) Obta1n the state model of the system whose transfer funct10n is given as
Y (S)/U(S) = 10(S+4)/S(S+1)(S+3).
b) Write the solution of Homogeneous State Equation. [6+4]

OR
What are the properties of state transition matrix?
:.-'Fmd the Elgen values of a matrix given by S




