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Time : 3Hrs. Sem. VI - EE

Auto. Ctrl. sys.

Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4  marks.

Answer all Five questions from Group C, each question 

carries 6  marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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Write short notes on any two.

(i) Metadyne

(ii) Difference between Bode plot and  Polar plot

(iii) Root -locus technique

(iv) Stepper motor

OR

***

21620604

1. Choose the most suitable answer from the following

options : 1x20=20

(ii)

(i)

(i)        As compared to a closed loop system, an

open loop system is :

(a) More stable as well as more accurate

(b) Less stable as well as less accurate

(c) More stable but lens accurate

(d) Less stable but more accurate

In position control system the device used

for providing rate feedback voltage is called:

(a) Synchro transmiter

(b) Potentiometer

(c) Tachometer

(d) Synchro transformer
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Sketch the polar plot for:

                                 . Find the

                                         

frequency w at which it cuts the negative real axis.

G(S) = 
       20
S(S+2)(S+3)

10.

G(S) = 
       20
S(S+2)(S+3)

OR

What are the static error coefficients,

If                                     . Determine K , K  and Kp v aG(s) = 
       100
(1+0.15)(S+10)

G(s) = 
       100
(1+0.15)(S+10)

What is state transition matrix. Define Eigen values 

and Eigen vectors

11.

6

6

3 1620604
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(iii)

(iii)

(iv)

(ii)

The a.c. motor used in servo application is a:

(a) Single phase induction motor

(b) Two phase induction motor

(c) Three phase induction motor

(d) Synchronous motor

Feedback control systems are:

(a)  High pass filter

(b)  Low pass filter

(c)  Band pass filter

(d)  None of these
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OR

Define phase margin, gain margin, phase cross

over frequency and gain crossover frequency.

5 4 3 2
S +2S +24S +48S -25S-50 =0

with the help of Routh- Hurwitz criterion 

S +2S +24S +48S -25S-50 =0 

What is the correlation between  time response 

and frequency response.

OR

9.

6

41620604

(v)

(v)

(vi)

(iv)

Root locus is symmetrical about:

(a) Real axis

(b) Imaginary axis

(c) Both real and imaginary axis

(d) None of these

When the gain K is increased the system 

become:

(a) More stable

(b) Less stable

(c) Unstable

(d) None of these
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An ideal potentiometer should have:

(a) Zero resolution

(b) Infinite resolution 

(c) A fime wire

(d) A thick wire

A static variable approach can be applied to...

...system

(a) Time variant

(b) Non linear

(c) Linear and time invariant

(d) All of the above

(vii)

(vii)

(viii)

(vi)

NT6021161620604 NT6021

OR

Derive expression for resonant peak and bandwidth

for a second order system corelate with maximum

overshoot and damped natural frequency.

with unity feedback is given by

 

G(s) =
 10 

(s+3)(s+4)

Determine the damping ratio and undamped

natural frequency of oscillation. What is the % over

shoot for a unit step input.

8.

6

G(s) =
 10 

(s+3)(s+4)
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(ix)

(ix)

(x)

(viii)

NT6021

       100
2S +20S+100

       100
2S +20S+100

For handling multiple input multiple output
system which one of the following is used:
(a) State variable approach
(b) Bode plot
(c) Nyquist plot
(d) Rootlocus technique

The transfer function of a system is given as
                     The system is  
                            
(a) An over damped system 
(b) A critically damped system
(c) An under damped system
(d) An unstable system
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Distinguish between d.c. motor and d.c. servomotor

OR

6.
4

Answer all Five Questions. 

Explain the working of ampledyne with neat diagram.

6 x 5 = 30

7.

6



7 1620604

P.T.O

Phase margin of a system is used to specify:
(a) Relative stability
(b) Absolute stability
(c) Time response
(d) Steady state error

When the input frequency is varied from zero
to infinity causing variations in magnitude and
phase angle, the traced locus by phaser is called:
(a) Bode plot
(b) Polar plot
(c) Root locus
(d) Nyquist plot

(xi)

(xi)

(xii)

(x)

NT6021141620604 NT6021

f(s) = 
       S+4

2S(S-1)(S +4)

f(s) = 
       S+4

2S(S-1)(S +4)

second order system.

f(t) = t sin4 t 

 

5.

                                   OR

                                   OR

4
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 A system with gain margin close to unity or a 
phase margin close to zero is:
(a) Highly stalic
(b) Oscillatory
(c) Highly unstable
(d) None of these

If the bandwidth of a system is increased the
system response will
(a) Remain unaffected
(b) Become faster
(c) Become slower
(d) None of these

(xiii)

(xiii)

(xiv)

(xii)
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                                   OR

4

4

4.

NT6021

3.

OR

Describe the time response of first order system for

unit ramp input

of transfer function.

Huzuirtz stability criteria.

Find the steady state error for a ramp input of a 

second order system.
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The characteristic equation of a feedback 
4 3 2control system is 2S +S +3S +5S+10 = 0. The

number of roots in the right-half S plane is :
(a) Zero 
(b) 1
(c) 2
(d) 3

For a stable system, the phase margin:
(a) Is  always positive
(b) Is always negative
(c) May be positive and negative
(d) None of these

(xv)

(xv)

(xvi)

(xiv)

NT6021121620604

Answer all Five Questions. 

2.

4 x 5 = 20

What are the test signals for transient response 

analysis of a control system. Plot them as a 

function of time.
4                     

(xx)

NT6021
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A system has a single pole at the origin, its
impulse response is:
(a) Constant
(b) Ramp
(c) Decaying exponential
(d) Oscillatory

Gain margin in the factor by which the 
system gain can be increased to drive it to 
the verge of :
(a) Stability
(b) Instability
(c)  Oscillation
(d) Critical damping

(xvii)

(xvii)

(xviii)

(xvi)
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Which one of the following element is not
required in an automatic control system.
(a) Error detector
(b) Sensor
(c)  Oscillator
(d) All of the above

Two stator winding of ac servo motor are 
oriented how many electrical degree apart:

0(a) 90
0(b) 60

0(c) 120
0(d) 180

(xviii)

(xix)

(xx)

(xix)

NT6021
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