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Max. Marks:70

Answer any Five questions

All questions carry equal marks

- - -   

1.a)
(i) Define analogy?  What is a dynamic system?


(ii) Define concept of a system and control system?

   b)
Define transfer function and what are the properties of the transfer function?

2.a)
For the positive feedback system stresses in the figure.


R(S)    +
E(S)
C(S)




    +



Determine the (i) loop transfer function  (ii) feed back ratio and control ratio (iv) System characteristic equation.

b)
Define a Regulator and servomechanism and what is the difference between these two?

3.a)
Define the error coefficients and explain their significance.

b)
Develop an electrical  circuit analogous to the mechanical system based upon either force-voltage or force-current analogy

4.a)
Describe the first order system and draw its transient response with reference to the time complaint.

   b)
Define the following terms.

(i) Damping factor (ii) undamped natural frequency (iii) and the three damping conditions of second order system.

5.a)
Define the Routh stability criterion.

   b)
Consider the system which has the characteristic equation.


Q(S) = S4 + 7S3 + 15 S2 + (25+K)S + 2K=0


Find its stability criterion.
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6.
Sketch the Nyquist laws of a system with the open loop transfer function given by 



G(S) =           50        


S(1+0.1S)(1+0.2S)

And examine its stability.  Calculate the gain margin and phase margine form this plot?

7.
Sketch the root locus diagram for a system with



G(S) =                K



S(  Sr  +  4S  +  4)

Applying step by step all the rutes for construction.  How is the root locus effected if a finite zero is introduced at S=-1 calculate the value of K for instability in both cases.

8.a)
Define state and state variables and obtain transfor function from the state variable formulation.

   b)
Consider the linear dynamic system by the differential equation



5 d3x
+  3   d2x     +   2    dx     +   x   = 7 sin wt



    dt3                    dt2                 dt


obtain the state-space representation interms of the phase variables.
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