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1.a)
Obtain the transfer function C/R of the block diagram .



[image: image1.png]





b) Verify the output with signal flow graph also.

2.a)
For a position control system using d.c. servomotor in the armature control mode shown in the figure below. Assume that gain constant k is 10, ( is 2, and the feed back parameter ( is 1. Evaluate the sensitivities S
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 and S
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. For refernce input of r(t) = 2 cos 0.5t and a 5% change in k. Evaluate the steady state response and hence the change in steady state response.
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3.a)
Explain the constructional features of a two phase induction motor.

   b)
Explain the use of potentio meter as a control system component.

4.a)
Derive the dynamic error coefficients.

   b)
The open loop transfer function of a servo with unity feed back system is given by



G(s)=
[image: image6.wmf])
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Evaluate the error series for the system. Determine the steady-state error of the system for the input r(t)=1+2t+t2.
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5.a)
 The open loop transfer function of a unity feedback system is given by
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Determine the values of ‘k’ that will cause sustained oscillations in the closed loop system. Also find the oscillation frequency.

b) Determine the range of values of k(k>0) such that the characteristics equation S3+3(K+1)S2+(7K+5)S+(4K+7)=0 has roots more negative than S=-1.

6.a)
For the system shown in the figure below find the value of ‘a’ such that the damping ratio is 0.5. Determine the rise time, Peak time, maximum over shoot and settling time, in the unit steps response.
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b) Define the following terms, td, tr, tp, Mp, ts, ess.

7.a)
Discuss the advantages of the Bode plots over the other frequency response plots.

   b)
The open loop transfer function of a unity feed back control system is given by



G(S)=
[image: image9.wmf])
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Draw Bode plots for k=1 and determine gain margin and phase margin. Also the value ‘k’ initial for marginally stable condition.

8.a)
Explain the properties of state transition matrix.

   b)
Obtain the eigen values and eigen vector and diagnolise the given matrix.
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1.a)
Obtain the output of the system shown in the figure below



[image: image11.png]



b)
Determine the over transfer function C/R from the signal flow graph shown in the figure below.



[image: image12.png]





2.a)
Obtain the expression for the percentage over shoot to a step response of a second order system.

   b)
The open loop transfer function of a unity feed back system is given by G(S)=
[image: image13.wmf])
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 where K and T are positive constants. By what should the amplifier gain be reduced so that the peak over shoot of unit step response of the system is reduced  from 75% to 25%?

3.a)
What is PID controller? Explain its importance.

   b)
Obtain the transfer function of a field controlled D.C. motor.
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4.a)
What should be the value of K for the system whose characteristic equation is given by 



S3 + 3KS2 + (K + 2)S + 4 = 0


to be stable.

b) A certain feed back control system is described by the following transfer function

G(S)=
[image: image14.wmf])
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Determine steady state error coefficients and also determine the value of K to limit the steady to 10 units due to input 


r(t) = 1 + 10t + 20t2
5.
The forward path transfer function of a certain unity feed back control system is given by 



G(S)=
[image: image15.wmf])
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The system has to satisfy the following specifications.

a)
Phase margin ( 350


b)
gain margin  ( 20db.

c)
Steady state error for unit ramp input 
[image: image16.wmf]£

 25

Design a suitable lead compensator.

6.a)
Obtain the transfer function of the mechanical system shown in the figure below and draw its analogous circuit.


[image: image17.png]



b) Write down Mason’s gain formula and explain each term there in.

7.a)
Find the canonical form of representation and state transition matrix.
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 EMBED Equation.3  [image: image19.wmf]
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8.a)
The open loop transfer function of a control is 


G(S).H(S)=
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If K = 8, check all the roots of the characteristic equation of the system having damping factor greater than 0.5.

b) For the system shown in the figure below determine eSS for a unit step input given to the system.
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1.
Simplify the block diagram.  Shown in figure and obtain the closed loop transfer function.




[image: image28.png]


            


Also verify the same with signal flow graph technique.

2.a)
Explain the classification of feedback control system in type ‘O’ and type 1 and briefly discuss the steady state behavior of each type for standard test signals.  What are the merits and demerits of higher “type system” with respect to ‘steady state error’ and ‘stability’ of control system.

   b)
Sketch the typical unit step  response of standard second order servo system whose closed loop poles in the S-plane are:


(i)  -4( j3     (ii) +4 (j3       (iii)  -5, -5       (iv) (j5         (v)  -6, -3


For case (i) determine damping ratio 8, wn, wd, % over shoot and (&t settling time.
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3. Obtain the transfer function X(s)/E(s) for the  electromechanical system shown in figure assuming that the coil has a back e.m.f. eb=K1
[image: image29.wmf]dt

dx

 and the coil current i2 process a force Fe=K2 i2 on the mass ‘M’.

[image: image30.png][




 





4.
Explain the working of ‘AMPLIDYNE’ and derive the expression for its transfer function.  What are its merits and demerits?

5.a)
Find the step ramp and parabolic error coefficients for unity feed back system having the following transfer function.


(i)
[image: image31.wmf])
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(ii) 
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   b)
For the system shown in figure evaluate the steady state error for an input r(t)=10u(t).
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6.
The forward path transfer function.
G(s)=
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.  Design a lag compensator,   Given phase margin ( 350 and Kv 
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7.
Discuss the constructional features of  (a) PI controllers   (b) Synchros

8.
Obtian the eigen values, eigen vectors, and state model in canonical form for a system described by 
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 EMBED Equation.3  [image: image39.wmf]
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1.a)
Draw the signal flow graph for the following equations:

   
i)
Y2 = a1
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ii)
Y3 = 
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iii)
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b) Find the transfer function for the block diagram shown in the figure below

[image: image45.png]



2.a)
Discuss various error sensors used in control systems. Give a typical system using synchors. Explain the principle of action of synchros.

   b)
Explain the working of A.C. servomotor.

3.a)
A unity feed back system is characterised by an open loop transfer function



G(S)=
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Determine the gain ‘K’ so that the system will have a damping ratio of 0.5. For the value of K, determine MP, and tP for a unit step input.

b) For unity feed back control system

G(S)=
[image: image47.wmf])
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i) What is the type of the system?

ii) Find the static error coefficients KP, KV and Ka.
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4.
Write the differential equations and obtain the force voltage analogous networks for system shown in the figure below.  
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5.
A unity feedback system is characterized by the open loop T.F.



G(S)=
[image: image49.wmf])

1

2

.

0

)(

1

5

.

0

(

1

+

+

S

S

S


Determine the steady state errors for unit step input, unit ramp input, and a unit acceleration input. Also determine the damping Ratio and natural frequency of dominanat roots.

6.
Use Routh criterion and determine the stability of the following system whose characteristics equationare.


i)
(S+1)(S+2)(S+10)+100=0


ii)
(S+4)(S+6)+12S=0

7.
The open loop transfer function of a unity feed back system is 



G(S)=
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It is desired to have a velocity error constant KV = 12 Sec-1 and a phase margin as 400. Design lead compensator to meet the above specifications.

8.a)
Obtain the state model of the system shown in the figure below
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b) Obtain the state model of the system whose T.F is given by

T(S) =
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