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Answer Question No.1 (Part-l) which is compulsory, any eight from Part-ll and any two from
Part-lil.
The figures in the right-hand margin indicate marks.
Part-I
Answer the following questions: (2x10)

Q1

Q2

What are the advantages and disadvantages of closed loop control systems?
Define Transfer function of a system.

Write Mason’s gain formula.

What are the standard test signals employed for time domain studies?

Give the expression for maximum peak overshoot for a second order system.
What is the difference between type and order of a system?

What are breakaway points? State the rule for obtaining the breakaway points on the
root locus?

Define resonant frequency and resonant peak.

Define gain Margin.

State two properties of State Transition Matrix.

Part-ll
Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6 x 8)

Determine the Transfer function of the RLC network shown in Fig.1
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Q3

b)

c)

d)

e)

f)
g)
h)

)

k)

For the Block diagram of the system shown in Fig. 2, determine the overall Transfer
function using block diagram reduction technique.
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Fig. 2

Use Routh’s criterion to determine the number of roots of the following equation which
lie in the right half of s-plane
SP4+S°+@P8 S®+ 2824+ 55+6=0

The open loop Transfer function of a servo system with unit feedback is given by
G(s) = 500 / s(1 + 0.1s). Determine the steady state error of the system if the input is
Lrt)=1+2t I r(t)=12/3

Measurement conducted on a servo-mechanism shown that system response to be
C(t) =1+ 0.2 e —1.2¢e7'% when subjected to a step input. Obtain an expression for
the closed loop Transfer function. Determine the un-damped natural frequency and
damping ratio.

Sketch the polar plot for a Type 1 and Order 3 system.
Sketch the Bode plot for G(s) = 10/s (1 + 0.1 s) (1 + 0.05 s).

The damping ratio and natural frequency of oscillation of a second order system is 0.5
and 8 rad/sec respectively. Determine the resonant peak and resonant frequency.

What are the effects of adding poles and zeros to the existing system?

Develop a state model for the linear system having Transfer function,
€ (s)/ei(s)=4/S?+4S+3

For the system having the state model, obtain the Transfer function, where

[l L) e e oei

Explain the step-by-step procedure for finding Gain Margin and Phase Margin in a Polar
Plot.

Part-lll
Only Long Answer Type Questions (Answer Any Two out of Four)

Sketch the root locus plot for 1 + F(s) = 0, where F(s) =K/ S (S +2) (S2+2S + 5), K= 0.

(16)



Q4

Q5

Q6

The open loop Transfer function of a unity feedback system is given by
G(s) =K/S (1+TS), where K & T are positive constant. By what factor should the
amplifier gain be reduced so that,

a) The peak overshoot of a unit step response of the system is reduced from 75 %
to 25%.
b) The damping ratio increases from 0.1 to 0.6

The block diagram of the system is shown in Fig. 3. Determine the transfer function by
using block diagram reduction technique and verify it using Signal Flow Graph
technique.
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Fig. 3

Write short notes on:
(i) Transfer function of Armature controlled DC servo motor
(i) AC servo motor
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