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Answer ALL questions.
PART - A (10x2 = 20 Marks)

1. Distinguish between open loop and closed éoop control systéms.
2. Write Mason’s gain formula.
3. List the standard test signélls used in time domain analysis.
4.  State the effect of PI éompensation’ in system 'pe'rformance.
5. What are the frequency domain specifications ?.
6. WhatareM & Ncircles?
7. - State the ne_cessary conditions for stability.
8. How will you fmd root Iocus on real axis .
9. Define the state and state variable of a model system.

10.. What is zero order hold circuit ?
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PART - B (5 X 16 = 80 Marks)

11. (a) (i) What are the basic elements of mechamcal rotational systems ? Write its
' force balance equations. : o . ' (45

(i1) Write the dlfferential -equati’ons‘ goveming,-the mechanical translational
system shown in figure 11(a)(ii) and determine the transfer function. (12)
i 2| 8D
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Figure 11(a)(ii)
OR

: (b). Convert the block diagram shown in figure 11(b) to signal flow graph and find
_the transfer function using mason’s gain formula Venfy with block diagram
approach : _ - (16)

Rc;’) ._ | . Lo

Figure 11 (b)

12, (@) (i) Derive the time respdnse of a first order system for unit step input. ®)
(i) The unity feedback control 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 damping ratio of 0.5 for this value of K. Determme the .
peak overshoot and peak time for a unit step input.- ®).

OR

~(b) With aneat block diagram and denvatlon explain how PI, PD and PID
compensatlon will improve the tlme response ofa system. (16)
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13.

14.

15,

(@

(®)

(a)

®)

(2)

(b)

‘Sketch the Bode plot for the followmg transfer function and determme the

system gain K for the gain cross over frequency to be 5 rad/sec..

G(s) = Ksz/[(1+0.2s)l(_1 +0.029] S ae
(i)  Write short notes on series.compensation | o o '(4)

(i) Write down the procedure for designing Lead compensator usmg Bode o
plot. . - | e e 1

(i) Using Routh Hurwitz- crltenon determme the stabrhty of a system
representmg the charactenstrc ‘equation '$6 4+ 285 + 884+ 1283 + ZOS2 +
16S + 16 = 0 and comment on location of the roots of the characteristics
equation. : ‘ R () B

(ii) Describe about'Nyquist Contour and its various segmen_t_s a ) (8) o

- | OR |

A unity feedback . control system: has an open loop transfer functlon o

G(s) = K/[s(s2+4s+ 13)] Sketch the root locus o (16)'

(1) l-Construct a state model for a system charactenzed by the dlfferentral

equatlon (@Py/dt’)+ 6(d2y/dt2) + 11 (dy/dt) + 6y + u=0 N | (8)
(ii) Wrth the neat block diagram explam the sampled data control system and |
state its advantages. - ' S @8
OR SV
Test the controllabrllty & observablllty of the system by any one method whose -
state space representation is glven as S N (16)
%) 0o 0 179[* 7] o7
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