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For the mechanical system given above, derive the transfer function

    b) 
 What are the advantages of SFG over block diagram?

2. 
Derive the Transfer Function for a.c. servomotor. Explain about torque-speed characteristics. 
3. a) 
What are the different time domain specification of a dynamical system. Explain important specifications of a second ordered system to unit step input. 

b)
The open loop transfer function of a unity feedback system is given by              G(s) = K/s(Ts+1), where K and T are positive constants. By what factor should the amplifier gain be reduced so that the peak overshoot of unit-step response of the system is reduced from 75% to 25%?


4. a)  
Explain the Routh’s criterion to determine the stability of a dynamical system and give its limitations.







b)
Find the step, ramp and parabolic error coefficients and their corresponding steady state errors for unity feedback control system having the transfer function: 
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5. 
A unity feedback control system with G(s) given by 
[image: image2.wmf])
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. i) Sketch the root locus diagram of the system. ii) Determine the limiting value of gain K for stability iii) Determine the value of gain at which the system is critically damped.
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6. a) 
Explain the frequency response specifications.





    b) 
Draw the Bode Plot for the system having 

G(s)H(s) = 
[image: image3.wmf])
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.  Find gain and phase cross over frequency.  

7. 
Make a rough sketch of the Nyquist plot for system whose open loop transfer function is G(s)H(s) = 
[image: image4.wmf])
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(a)
Is the above system stable?  Explain.

(b)
Define gain margin of a system and determine the GM of the system specified in (i).

(c)
Define the PM of a system and indicate how this can be determined from the Nyquist plot.

8. a) 
For the given system X = Ax + Bu where  
[image: image5.wmf]÷
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Find the characteristic equation of the system and its roots.

(10 Marks)

    b)  
Given   
[image: image6.wmf])
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Find the unit step response when, 
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1. a) 
Derive the transfer function of the following network given below.




         R1
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     L2
  



Vi                                                     C                                R3
          V0

b)  
A signal flow graph is given below. Use mason’s formula to find the transfer function 
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2. a)
Discuss the effects of feedback on system dynamics by unit feedback and regenerative feedback. Give suitable examples.


       

    b)
In the closed loop system given below, find the sensitivity 
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3. a)
A unity feedback system has a forward path transfer function 
[image: image9.wmf]1)
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. Find the value of damping ratio, undamped natural frequency of the system, percentage overshoot, peak time and settling time.




    b)
Measurements conducted on servomechanism show the system response to be  c(t) = 1 + 0.2e-60t – 1.2e-10t when subjected to a unit-step unit. Obtain the expression for the closed-loop transfer function. 
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4. a)
Explain error constants Kp, Kv and Ka for type II system.



b)
A unity feed-back system is characterized by the open-loop transfer function: 
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. Determine the steady-state errors for unity-step, unit-ramp and unit-acceleration input. Also find the damping ration and natural frequency of the dominant roots.

5. a) 
Calculate the values of K and (for the point in s-plane at which the root locus of 
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 intersects the imaginary axis.



b) 
Determine the Breakaway points of the root locus for the open loop transfer function 
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6. a) 
Derive an expression for peak resonance and band with for standard second order system.









b) 
Sketch the Bode Plot for a unity feedback control system with forward path transfer function G(s) = 
[image: image13.wmf].
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  Determine the gain margin and phase margin.

7. a)
The open loop transfer transfer function of a feed back system is G(s)H(s)=
[image: image14.wmf])
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b)
The transfer function of a phase advance circuit is 
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8. a)
Given the state equation 
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Find the State Transition Matrix and zero input response for 
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b) Obtain state variable model in Jordan form for the following system.
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1. a) 
Find the transfer function X(s)/F(s) of the system given below.              









      f(t)


  




 X1
 K2                   X2


        K1                                                                           












B1


        B2        
    b) 
Define transfer function and determine the transfer function of RLC series circuit if voltage across the capacitor is output variable and input  is voltage source V(s)

2. a)
Explain how the potentiometers are used as error sensing devices. Give a typical application of it with single line diagram.



 

b)
Discuss the effect of disturbance signal of the speed control system for a gasoline engine as shown below, assuming K=10.





                                         D
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3. a)
Derive the expression for rise time, peak time peak overshoot and settling time of second order system subjected to a step input.




    b)
A unity feedback control system has a loop transfer function. 
[image: image18.wmf])
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Find the rise time, percentage overshoot, peak time and settling time for a step input of 12 units.
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4. a) 
The open loop transfer function of a control system with unity feedback is given by 
[image: image19.wmf])
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. Determine the steady state error of the system when the input is 10+10t+4t2. 






    b) 
A unity feedback system has an open loop transfer function 
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. Use RH test to determine the range of positive values of K for which the system is stable. 


5. 
Show that s1=-1 (j(2, s2=(j(11 are the points on the root locus for 
[image: image21.wmf])
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and hence find the values of K at these points.   
6. a) 
Explain the correlation between time and frequency response of a system. 

b) 
Sketch the Bode Plot for G(s) = 
[image: image22.wmf])
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.  Assume unity feed back.  Obtain gain margin and phase margin using semi log sheet. 


7. a)
Explain the Polar Plots.         






b)
The open loop transfer function of a unity feed back control system is given by 
[image: image23.wmf].
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 Discuss the stability of a closed loop system as a function of k.  Determine values of K which will cause sustained oscillations in the closed loop system.  What are the frequencies of oscillations?  Use Nyquist approach.

8. a) 
Obtain the stat variable model in phase variable form for the following system:
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   b) 
The closed loop transfer function is given by 
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Obtain the state variable model using signal flow graph.
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1. a)
By means of relevant diagrams explain the working principles of a practical closed loop system. 









  b) 
Find the transfer function for the block diagram given below using block diagram reduction technique.
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2. a) 
Derive the transfer function of an a.c. servomotor and draw its characteristics.  

    b)
Explain the Synchro error detector with circuit diagram.

3. 
In a unity feedback control system the open loop transfer function G(S)=10/s(s+1)
a) Find the time response of the system
b) Find the time constant and % overshoot for a unit step input.
To reduce the % overshoot by 50% it is proposed to add a tachometer feedback 100p.  Find the tachometer feedback gain to be used.             


4. a)
The open loop transfer function of a control system with unity feedback is 
[image: image26.wmf])
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.
Show that the system is stable.


b)
A unity feedback system is characterized by the open loop transfer function 
[image: image27.wmf])
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. Determine the steady state errors for unit step, unit ramp and unit acceleration input.
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5.
The open-loop transfer function of a negative unity feedback system is given by 
[image: image28.wmf])
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/ Sketch the root locus for K>0. Determine the range of K for which the system is stable. Also find the value of K for which the system oscillates and the frequency of oscillation.



6. 
Sketch the Bode Plot for a unity feed back system characterized by the open loop transfer function G(s) = 
[image: image29.wmf])
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.  Show that the system is conditionally stable.  Find the range of K for which the system is stable.

7. a)
Explain the Relative stability.    







    b) 
The open loop transfer function of a unity feed back system is G(s)H(s)=
[image: image30.wmf])
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 Comment on the stability.   

8. a) 
Define the terms 








(i) State variable 
(ii) State transition matrin. 

 b) 
Obtain the state equation and output equation of the electric network as shown. In figure.
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