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***

Write short notes on any two

(i) Amplidyne

(ii) Field controlled D.C. motor

(iii) Stepper motor

(iv) Frequency response plots.
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Time : 3Hrs. Sem - VI /EE 

Auto. Cont. Syst.

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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1. Choose the most suitable answer from the following

options : 1x20=20

(i)

(i)

(ii)

GROUP - A

With the feedback system the transient 

response.

(a) Decays rapidly

(b) Decays slowly

(c) Rises slowly

(d) Rises quickly

The transfer function of a tachometer is of 

the form.

(a) K/S

(b) K/S+1

(c) KS

(d) K/S(S+1)
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OR

10.

11.

Derive expressions for resonant peak (Mr), and 

bandwidth for a second order system

(Mr)

Define state and state variables.

¾
4

S(S+1)(1+2S)
F(S) =

¾
4

S(S+1)(1+2S)
F(S) =

6

6
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¾
K

S(S+4)(S+5)
G(S) =

¾
100

S(S+6)(S+8)
G(S) =

¾
100

S(S+6)(S+8)
G(S) =

¾
K

S(S+4)(S+5)
G(S) =

18 1620604

OR

OR

The forward path transfer function of a unity 

feedback is given by  

sketch the root locus as K varies from zero to 
infinity.

the absolute stability and relative stability of a 
system.

9.

6

N6085 3 1620604

(iii)

(iii)

(iv)

(ii)

P.T.O

In a feedback system the bandwidth
(a) Increases by the same amount as the gain 
      decreases
(b) Decreases by the same amount as the 
      gain decreases
(c) Is independent of gain
(d) Is unchanged

2-phase induction motor to give.
(a) High inertia
(b) Low inertia
(c) Low torque
(d) High torque

N6085
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                 GROUP  - C

7.

8.

6

6

5 x 6 = 30
Answer all Five Questions.

Explain the working of a i-phase A.C. servomotor.

4 3 2
s  + 20 s  + 15 s  + 2s + k = 0
(i) Determine the range of k for system to be stable
(ii) Find the value of k and frequency of sustained 
      oscillation.

a metadyne.

OR

N608541620604

(iv)

(v)

(v)

(vi)

Root locus is the plot of the roots of the 
characteristic equation of a closed loop 
system against variation in
(a) Gain K
(b) Frequency
(c) S
(d) None of these

impulse function then the transfer function 
of such a system is
(a) 1
(b) 1/S
(c) S

2
(d) 1/S

N6085
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5. What are the frequency domain specifications.

steady state error.

OR

OR

6.

4

4

5 1620604

(vii)

(vii)

(viii)

(vi)

Damping in a control system is a function of
(a) Gain
(b) 
(c) 
(d) 1/ gain

A second order system is said to be over 
damped if the damping ratio is
(a) >1
(b) =1
(c) <1
(d) =

P.T.O

Ö
¾
gain

Ö
¾
gain1/

1/Ö
¾

Ö
¾

1
Ö
¾¾
2
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4.

OR

OR

What do you mean by stability of a control system.

Find the Laplace transform of half cycle sine wave 
shown in figure.

F(S) = ¾
2 2 2

s  (s  + w )

1

F(S) = ¾
2 2 2

s  (s  + w )

1

4

®¾

­

|
0
1

T/2
t

f(t)
----

®¾

­

|
0
1

T/2
t

f(t)
----
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(viii)

(ix)

(ix)

A linear second order system with the transfer 

function G(S) =                         in initially 

at rest and is subjected to a step input. The 
response of the system will exhibit a peak 
overshoot of 
(a) 16%
(b) 9%
(c) 2%
(d) Zero

1
Ö
¾¾
2

¾49
2

S +16 S +49

¾49
2

S +16 S+49

N6085
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4

3

Answer all Five Questions.
5x4=20

2. Draw the block diagram of a closed loop control 

system showing all related terms. Also mention the 

important features of closed loop control system.

response, bandwidth and gain.

of root locus plot. 

OR

4
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In time domain specification, the delay time 

in the time required for response to reach.

(a) 75% of final value

(b) 25% of final value

(c) 50% of final value

(d) 100% of final value

For a second order system if both the roots 

of the characteristic equation are real and 

distinct then the value of damping ratio 

will be.

(a) Less than unity

(b) Equal to unity

(c) Equal to zero

(d) Greater than unity

(x)

(xi)

(x)

P.T.O
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(xx)

(xx)

P.T.O

Consider the following properties attributed 

to state model of a system.

(1) State model is unique 

(2) State model can be derived from transfer 

     function 

(3) State model can be derived for time 

varient system of these statements.

(a) 1, 2, 3 are correct

(b) 1 & 2 are correct

(c) 2 & 3 are correct

(d) 1 & 3 are correct

N608581620604

instability problem.
(a) Larger error
(b) High Selectivity
(c) Noise
(d) High gain

Gain crossover frequency is the frequency at 
which the gain of L(jw) is
(a) 10 db
(b) 0 db
(c) 3 db
(d) 20 db

(xi)

(xii)

(xii)

(xiii)

N6085



121620604

(xviii)

(xix)

(xix)

For Nyquist plot we use

(a) Closed loop transfer function

(b) Open loop transfer function

(c) Characteristic equation

(d) Any of the above

¾
K

S(S+1)
G(S) =

Ö
¾
2
¾1

N6085

¾
1

1+jw5
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at a distance of 0.4 then the gain margin of 
the system is. 
(a) 0.4
(b) -0.4
(c) 4.4
(d) 2.5

(a) 0.2
(b) 5 
(c) 2
(d) 1

(xiv)

(xiv)

(xv)

(xiii)

P.T.O

N6085
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Slope of factor K in plotting Bode magnitude
curve is

0
(a) 0

0
(b) 90

0
(c) 45

0
(d) 20

K

The characteristic equation of a closed loop 
2

system is given as s +4s+16=0 The undamped 
natural frequency in rad/sec is.
(a) 2
(b) 
(c) 4
(d) 

(xvi)

(xvi)

(xvii)

(xv) ¾
1

1+jw5

2Ö
¾
3

Ö
¾
22
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(xvii)

(xviii) The open loop transfer function of a unity 

feedback control system is given by 

G(S) =                    if the gain K is increased 

to infinity then the S(S+1) damping ratio will 

tend to become

(a) 

(b) 1

(c) 0

(d) ¥

P.T.O

2Ö
¾
3

Ö
¾
22

Ö
¾
2
¾1

¾K

S(S+1)
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