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A
Answer 5 out of 8 questions.
Missing data, if any, may be suitably assumed
Semi-log and graph sheets will be provided

Define steady state error of a control system and derive an
expression for the same.

(4)

(6)

(10)

Define a relatively stable and marginally stable system.
Discuss the different cases of location of the characteristic roots of a
general second order transfer function on the s-plane. Comment on
the impulse response and stability for each case.

(10)

Sketch the test input signals used in time domain analysis which
resemble a constant acceleration and constant velocity. Write the
mathematical expressions for these test signals.
Derive the expression for the response of an over damped second
order system for a unit step input and draw its response.

(10)

For the mechanical rotational system shown in fig. 3(a),
Write down the differential equations describing the system.
Draw analogous electrical network using torque voltage and torque current
analogy. Write down the analogous electrical equations for both the
analogies.

(12)
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4)
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A)
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Define phase margin and gain margin with the respective
mathematical representations. Derive the expression for phase
margin of a second order control system.

(8)

State four disadvantages of the classical LTI approaches which could
be overcome by state space approach. Obtain the state space model
for the following transfer function using phase variables.

(10)

Define controllability and observability. Evaluate both for the
following parameters of the state space model :

(10)

(16)

Brief the characteristics of the following controllers with
mathematical representations:
    a) Proportional plus derivative control
    b) Proportional plus Integral control.

(4)

(12)

(8)
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7)

A)
B)

8)

A)

B)

C)

With the help of neat diagram, derive the transfer function of
armature controlled DC servo motor.

(10)

Define peak time and maximum overshoot. For a closed loop control
system with negative feedback, G(s) =K1/s2  and H(s) =1+K2s. If the
maximum overshoot is 25% and peak time is 4 seconds, calculate
the value of K1 and K2 . Also calculate the rise time and settling
time.

(10)

(5)

Derive the transfer function [eo(s)/ei(s)] of the electrical system
shown in fig. 8(b).

(7)

Determine the magnitude and phase using bode plot analysis for
theopen loop transfer function

(8)

-----End-----
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