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---

1. a) 
Derive the transfer function of a D.C. servomotor with armature voltage control. 

    b)
Draw the connection diagram of a Synchro pair used as a position indicator? 
2. a)
Explain the effect of feedback on noise to signal ratio.


     

b)
With the help of sketches, explain the construction and working principle of a Synchro transmitter.

3. a)
Consider the closed-loop system given by  
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. Determine the values of 
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and 
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n so that the system responds to a step input with approximately 5% overshoot and with a setting time of 2 sec. (Use the 2% criterion).









    b) 
What are the time response specifications?  Explain each of them.

4. a)
A unity feedback system has forward transfer function: 
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Using R-H criterion, find the range of K for which the closed loop system is stable. 










b)
The characteristic equation of a servo system is given by a0s4 + a1s2 + a3s + a4 = 0.  Determine the conditions, which must be satisfied by the coefficients of the characteristic equation for the system to be stable.

5.
For a system with open-loop transfer function G(s)H(s) = 
[image: image5.wmf])

2

)(

1

(

+

+

s

s

s

K

, sketch the complete root locus and determine the range of K for the system to be stable, the value of K to provide critical damping and the value of K to give a second order dominant poles with a damping ratio of 0.707.
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6. a) 
The specifications given on a certain second order feed back control system is that the over shoot of the step response should not exceed 25%.  (i) What are the corresponding limiting values of the damping ratio and peak resonance (Mr)          (ii) Determine the corresponding values for Wp and Tmax (Time to reach peak over shoot) when wn = 10 rad/sec.      







b) 
Determine the resonant frequency wr and resonant peak Mr and B and width for the system whose transfer function is given by 
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7. a) 
Explain Nyquist stability criterion







b) 
A unity feedback control system has an open loop transfer function given by G(s)H(s) = 
[image: image7.wmf])

2

)(

5

(

100

+

+

s

s

. Draw the Nyquist diagram and determine its stability.

8. a) 
Construct the state variable model for the system characterized by the differential equation 
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    Also give the block diagram of the model.

b) Explain properties and significance of state transition matrix.
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1. a)
Draw the signal flow graph for the system of equations given below and obtain the overall transfer function using mason’s rule




      

X2=X1-X6
X3=G1X2-H2X4-H3X5
X4=G2X3-H4G6
X5=G5X4
X6=G4X5
b)
Simplify the block diagram of the system given below by block diagram reduction technique and Determine the transfer function of the system.

2. 
Derive the Transfer Function for the field controlled d.c. servomotor with neat sketch. 

3. 
For a unity feedback system 
[image: image9.wmf])
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. Determine the characteristic equation of the system. Hence calculate the undamped frequency of oscillations, damped frequency of oscillations, damping ratio, peak overshoot, time required to reach the peak output, settling time. A unit step input is applied to the system.


4. a) 
Explain the concepts of stability of a control system and explain a method to determine the stability of a dynamical system



    b) 
A unity feedback control system is characterized by the open-loop transfer function 
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i)
Using the Routh’s criterion, determine the range of values of K for the system to be stable. 

ii)
Check if for K=1, all the roots of the characteristic equation of the above system have damping factor greater than 0.5. 

5. a)
With usual notations derive equations for the angle of departure and the angle of arrival of the root locus from complex poles and zeros.




b) 
The characteristic equation of closed-loop system is s2+(2+k) s+26=0. Draw the root locus of the system. Mark the salient points on the diagram.
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6. a) 
Sketch the Bode Plot for the Transfer function G(s) = 
[image: image11.wmf])
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’K’ for the cross over frequency w0 to be 5 rad/sec.   





    b)
Explain frequency domain specifications.  

7. 
Draw the Nyquist Plot for the open loop system G(s) = 
[image: image12.wmf])

1

(

)

3

(

-

+

s

s

s

K

and find its   stability.  Also find the phase margin and gain margin.

8. a) 
A linear time invariant system is denoted by the differential equation   (10 marks)

D3 y + 3 D2 y +3 D y + y = U
 where D = d y/dt

    (i) 
Write the state equations

(ii) 
Find the State Transition matrix

(iii) 
Find the characteristic equation and eigen values of A.

    b) 
Obtain state space model for the following system Figure.
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1. 
Distinguish between:







a) Linear and non linear system

b) Single variable and multivariable control systems

c) Regenerative and degenerative feeds back control systems.

Give an example for each of the above.

2.
Derive the Transfer Function for armature controlled d.c. servomotor, with neat diagram. 
3. a)
What are the time response specifications? Explain each of them.

b)
 For a negative feedback control system having forward path transfer function: 
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 and H(s)=1. Determine the value of gain k for the system to have damping ratio of 0.8. For this value of gain k, determine the complete time response specifications.

4.  a) 
Show that the Routh’s stability criterion and Hurwitz stability criterion are equivalent. 








b) 
Consider the servo system with tachometer feedback shown in Fig. P4. Obtain the error signal E(s) when both the reference input R(s) and disturbance input D(s) are present. Obtain also the steady-state error when the system is subjected to a reference input (unit-ramp input) and disturbance input (step input of magnitude).

5. a) 
Determine the breakaway points of the system which have the open loop transfer function 
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    b) 
Derive the magnitude and angle criteria for stability.

6. 
Transient response of a 2nd order underdamped system subjected to unit step i/p is found to have a peak overshoot of 16.2% at time (/ 5(3. If the system is subjected to sinusoidal i/p.

Find

(a) The frequency of the i/p at which amplitude of steady state response will have   Maximum value 
 






(b) Maximum value of steady state o/p.
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7. 
The open loop transfer function of a unity feedback control system is 
[image: image16.wmf])

5

)(

1

(

10

)

(

+

+

=

s

s

s

s

G

.  Draw its polar plot and hence determine its phase margin and gain margin.     


8. a)
Explain properties of state transition matrix





    b)
Consider the transfer function








Y(s) / U(s) = (2s2 + s + 5) / (s3 + 6s2 + 11s + 4)

Obtain the state equation by direct decomposition method and also find state transition matrix.
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1. 
Define system and explain about various types of control systems with examples and their advantages. 


2. 
Explain about synchro transmitter and receiver and derive the Transfer Function for synchro. 


3. a)
Define time constant and explain its importance.




b)
A unit feedback system is characterized by an open-loop transfer function        G(s) = K/s(s+5). Determine the gain K so that the system will have a damping ratio of 0.5. For this value of K determine settling time, peak overshoot and times to peak overshoot for a unit-step input.


4. a)
Determine the range of value of k for the system to be stable and is characterized by the equation s3 + 3Ks2 + (K +2)s+4 = 0.




b)
A unity feedback system has an open loop transfer function 
[image: image17.wmf]8)
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5. 
The open loop transfer function of a unity feedback system control system is given by
[image: image18.wmf])
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 i) Sketch the root locus diagram as a function of K. ii) Determine the value of K which makes the relative damping ratio of the closed loop complex poles equal to 0.707.

6.
For a 2nd order system characteristic eqn is  S2 + 4S +25 = 0.  Determine the resonance magnitude, normalized resonance freq, and resonance angle.  Also find resonance freq. (  


7. a) 
Explain gain margin and phase margin. 

    b) 
The open loop transfer function of a feed back system is G(s)H(s)=
[image: image19.wmf])
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8. a)
Given the matrix 
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Write down the characteristic equation and obtain the eigen values. Also obtain the diagonal matrix.

    b)
Explain the advantages of state space model over input-output model.
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