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~ Answer ALL questions. -
PART A — (10 x 2 = 20 marks)

What is the main advantages of closed loop system over open loop systems?
Write the mathematical expressions for step input and impulse input.

How do you find the type of a system? :

Find the unit impulse response of system H(S) = 5/(s + 4) with zero initial
conditions. - :
What is meant by ‘Corner frequency’ in £requency response analysis?

What is Nichols chart?

Write the necessary and sufficient condition for stability in Routh stabﬂlty
criterion.

Define Nyqulst stability criterion.
Define state equation.

Give the concept of controllability.

PART B — (6 x 16 = 80 marks)

(a) Derlve the transfer functlon of a RLC senes circuit.

Or \
(b) With a neat diagram, derive the transfer function of a ﬁe}d controlled dc
motor. '
(@ () Forthe systerh shown in figure 12(a)(i) find the error using dynamic
error coefficient method for input r(¢) = 5 + 41 + 72,
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~ Fig. 12(a)(i) |
(i1) Briefly discuss about transient response specifications.
: Or -
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(1) For the system shown in fig. 12(b)(1) find the effect of PD gontroller
with Td = 1/10 on peak overshoot and settling time when it is
excited by unit step input.
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Fig. 12(b)(1) ,
@ii) Discuss the effect of PI controller in the forward path of a system.

Consider a unity feedback open loop transfer function
G(s)= IQO . Draw the Bode plot and find the phase and

s(1+0.15)(1+0.25) . R a
gain cross over frequencies, phase and gain margin and the stability of
the system.

Or
Explain in detail the design procedure of lead compensator using Bode
plot. : :
(1) Determine the range of K for stability of unity feedback system
K ;
s(s + 1) (s + 2)
Routh stability criterion. (6)

(1) Draw the approximate root locus diagram for a closed loop system
K :

, : s(s +5)(s +10)
Comment on the stability. _ : . (10)
: : Or '
Sketch the Nyquist plot for a system with open loop transfer function

G(s)H(s)= Kg:g‘;? (s;)l) and determine the range of K for which the
s)(s -

system is stable. (16)

whose open loop transfer function is G(s)= using

whose loop transfer function is givexi by G(s)H (s)=

For the given state variable representation of a second order system
given below find the state response for a unit step input and

LJ:;] = [—02 _IgJ [2]* [g} [u][i: Egﬂ : [(1)] by dging the discrete — time

approximation.

Or

Consider the system with the state equation.
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Check the controllability of the system.
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