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1.a)
What are the various types of control systems?  Give one example for each. Mention the merits and demerits of each.


b) Derive the transfer function of ( field controlled d.c.motor.

2.a)
Write the mathematical definition of  Feedback and derive the sensitivity of open-loop system and closed-loop system.

b) The block diagram of a position control system is shown in figure 2(b). 

Determine the sensitivity of closed-loop transfer function T with respect to G and H, the forward path and feedback path transfer functions respectively for 

( =1 rad/sec.
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                                       Figure 2.(b)

3.a)
Write short notes on standard test signals and first and second order system responses.

   b)
Write short notes on time response specifications and steady state errors and error constants.

4.a)
Find the steady-state errors to various standard inputs for type 1 and type 2 systems.

   b)
Derive the expression for unit step response of second order systems and calculate the transient response specifications for under damped case.

(contd…2)
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5.a)
Explain about damping ratio with reference to a second order feedback control system.

b) The open-loop transfer function of unity feedback control system is 

G(S) = 

8




S(1+0.1S+0.01S2)

Design a series compensation so that the system has a peak resonance of approximately 1.5.

6.a)
How do you select a compensator? Under what conditions a lead-lag compensator is required?

b) A unity feedback system has an open-loop transfer function of 

                                         4

G = 

S(2S+1)

It is desired to obtain a phase margin of 40o without sacrificing velocity error constant Kv of the system. Design a suitable lag-network and compute the value of network components assuming any suitable impedance level.

7.a)
What is meant by state-space representation of system? Define state transition Matrix.

   b)
Obtain the state space equations for an armature controlled motor taking the armature current, angular velocity and angular position as state variables.

8.
Write short notes on:

a) Mason’s gain formula

b) Synchro transmitter and Receiver

c) Ruth-Hurwitz criterion

***
***
***
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1.a)
Explain with examples, the use of control system concepts to engineering and non-engineering fields.

b) Derive an expression for the transfer function of the DC servomotor and  give applications with block diagram.

2.a)
Explain the effects of Feedback on the performance of control system by taking an example.

b) Using block diagram reduction technique, find closed-loop transfer function of the system whose block diagram is shown in figure 2.(b) and verify the result using signal flow graph technique.
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3.a)
Explain the effect of integral control on the transient response of a feedback control system.

b) Figure 3.(b) illustrates a unity feedback control system with an inner feedback loop.
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                                                         figure 3.(b)            


i) Determine the damping ratio and undamped natural frequency with a = 0

ii) Determine ‘a’ which will increase the damping ratio to 0.7.

iii) Determine the overshoot in both cases.


(contd…2)
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4.a)
Write short notes on proportional, derivative integral controls.

b) Write short notes on design specifications of second-order system.

5.a)
Sketch the Bode plot of a unity feedback system whose open-loop transfer function is  


G(S) = 
         10




S(1+0.1S) (1+0.05S)


And hence determine the gain margin and phase margin.

b) Explain the frequency domain specifications of a control system.

6.a)
Explain the procedure for designing phase lead compensation by Bode plot method.

b) A unity feedback control system has an open-loop transfer function of G(S) = 1/S2
Design a suitable compensating network such that a phase margin of 45o is achieved without sacrificing system velocity error constant. Sketch the Bode plot of the uncompensated and compensated systems.

7.a)
What are the advantages of state-space analysis? The state model of a system is




X =     -1    1     x + 
  0
u



            1   -2

   1
              



Determine the state transition Matrix.

b) A feedback system is characterized by the closed-loop transfer function:

T(S) = S2 + 3S + 3




S3 + 2S2 + 3S +1


Draw the signal flow graph and hence construct a state model of the system.

8. Write short notes on:

a) Amplidyne

b) Steady state error constants

c) Lead-lag compensation based on frequency-repose  approach.

***
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1.a)
Compare open-loop and closed-loop control systems. With a neat block diagram, explain sampled-data control system.

b) Derive the transfer function for DC servomotor.

2. Using block diagram reduction techniques, find the closed loop transfer function of the system whose block diagram is shown in figure 2.(b) and verify the result using signal flow graph technique.
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figure 2.(b)

3.a)
Derive an expression for the transfer function of the DC servomotor and discuss their relative merits and give their applications with block diagram.

b) Explain the schematic diagram of an AC synchro-error detector.

4.a)
Explain the principle and applications of synchros.






       S+3

   b)
Consider a system with G(S) =
and H(S) =1.






      S(S+2)


Show that a part of the root locus is circular.


(contd…2)
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5.a)
Define the terms “Gain margin” and “Phase margin”.

b) Draw the Bode plots for a unity feedback system


K

G(S) = 


S(S+1) (0.5S+1)

Design a suitable compensation network so that the compensated system will have a velocity error coefficient Kv = 5 and phase margin = 35o.

6.a)
What is feedback compensation?  Explain with an example a practical scheme of feedback compensation.

b) A unity feedback-system has an open loop transfer function 

      K

G(S) = 


S(S+1) (0.2S+1)

Design phase-lag compensation for the system to achieve the following specifects.


Velocity error constant, Kv = 8


Phase margin = 40o

Also compare cross-over frequency of the uncompensated and compensated systems.

7.a)
Explain the concept of controllability and observability.

      b)
What are the advantages of state-space analysis? The state model of a system is




X =     -1    1       x  +        0




1    -2
                 1




         
Determine the state transition Matrix.

8. Write short notes on:

a) Regenerative feedback

b) Ruth-Hurwitz criterion

c) State variables and state models

***
***
***
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1. Give one practical example each in the control industry of the types of control systems mentioned below:


a)  Closed-loop feedback system      (b)  Discrete-data system

2.a)
Illustrate the basic principles of signal flow graph.

b)
The block diagram of a position control system is shown in figure 2.(b). determine the sensitivity of closed-loop transfer function T with respect to G and H, the forward path and feedback path transfer functions respectively for 

( =1.2 rad/sec.
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                                       Figure 2.(b)

3.a)
What is regenerative feedback?  What is its effect on feedback systems?

b) What is an Amplidyne?  Derive the transfer function of amplidyne with de motor     load.

4.a)
Explain the terms ‘Gain cross-over frequency’ and ‘phase margin’.

b) Draw Bode plot and determine gain and phase margin for the system shown below:


R(S)
+
C(S)




Figure4.(b)

(contd…2)
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5.a)
Explain Routh’s criterion for determining the stability for a closed loop control system.

b) The open-loop transfer function of feedback control system is characterized by

      K e-s
G(S) H(S) = 



S(S2+5S+9)

Calculate the range of  k for the closed loop system to be stable. Use Routh’s criterion.

6.a)
For  the following transfer function, sketch Nyquist plot and investigate the stability of the system



             100 (1+S)


G(S) H(S) =

 S(1+0.1S) (1+0.5S) (1+0.8S)

   b)
Derive the transfer function for lag-lead compensation network and draw the Bode-plot.

7.a)
Explain the terms ‘State Variables’ and ‘State models’.

b) A feedback system has a closed-loop transfer function:

  G(S)
10(S+4)


= 

  U(S)
S(S+1) (S+3)

Construct a state model based on the phase variable method and give block diagram representation.

8.
Write short notes on:


a)  Mason’s gain formula
(b)  Modems

(c)  State transition Matrix.
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