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1.a)
Distinguish between open loop and closed loop systems.  Explain merits and demerits of open loop and closed loop systems.
   b)
Explain the classification of control systems.
2.
For the given electrical system shown in Fig.P2 develop mathematical model and the block diagram.  Also find its transfer function using block diagram reduction techniques.
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a) What are the effects of feedback? Explain.
Find the transfer function of a field controlled d.c. Motor.

1) Explain the generalized error coefficients and give the relevant express
ompute them.

b) A unit feedback system is characterized by an open-loop transfer function
K/s(s+10). Determine the gain K so that the system will have a damping 1
0.5. For this value of K determine settling time, peak overshoot and times 1
overshoot for a unit-step input.

1) A feedback system has an open-loop transfer functio
' Ke*
7(s)H(s) =

HSHE) s(s>+5s+9)
f K for the closed-loop system to be stable.

) A unity-feedback system in characterized by the open-loop transfer functior

flow graph technique.

. By using Routh’s criterion determine the maximun

Fig P2.

(2) Explain the time — response specifications of a standard second ordered sy

(b) Consider a system shown in Fig.P3 , employing proportional plus e
control. Determine the value of the error-rate factor K so that the damping
0.5. Determine the values of settling time, maximum overshoot and steady-st
(for unit-ramp input) with and without error-rate control. Comment upon the

error-rate control on system dynamics.

Fig.P3




3.a)
What are the effects of feedback?  Explain.

   b)
Find the transfer function of a field controlled d.c. Motor.

4.a)
Explain the generalized error coefficients and give the relevant expressions to compute them.

   b)
A unit feedback system is characterized by an open-loop transfer function 
[image: image2.wmf])
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.  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.
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5.a)
A feedback system has an open-loop transfer function of 
[image: image3.wmf])
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.  By using Routh’s criterion determine the maximum value of K for the closed-loop system to be stable.
   b)
A unity-feedback system is characterized by the open-loop transfer function 
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.  Determine the steady-state errors for unit-step, unit-ramp and unit-acceleration input.  Also determine the damping ratio and natural frequency of the dominant roots.
6.a)
What are different type of compensators?  Explain briefly.

   b)
Show that the lead network and lag network inserted in cascade in an open loop acts as proportional-plus-derivative control (in the region of small () and proportional-plus-integral control (in the region of large (), respectively.

7.a)
What are advantages of state space representation?  Explain.

   b)
Consider the homogeneous equation 
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Find the response X(t) when 
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8.
Write short note on the following:


a) Signal flow graphs


b) Modems


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

b)
Explain the merits and demerits of open loop and closed loop systems.  Also explain briefly the classification of control systems.

2.
Using block diagram reduction techniques, find the closed loop transfer function of the system whose block diagram is given in Fig.P2 and verify the result using signal flow graph technique.
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a) What are the effects of feedback? Explain.
Find the transfer function of a field controlled d.c. Motor.

1) Explain the generalized error coefficients and give the relevant express
ompute them.

b) A unit feedback system is characterized by an open-loop transfer function
K/s(s+10). Determine the gain K so that the system will have a damping 1
0.5. For this value of K determine settling time, peak overshoot and times 1
overshoot for a unit-step input.

1) A feedback system has an open-loop transfer functio
' Ke*
7(s)H(s) =

HSHE) s(s>+5s+9)
f K for the closed-loop system to be stable.

) A unity-feedback system in characterized by the open-loop transfer functior

flow graph technique.

. By using Routh’s criterion determine the maximun

Fig P2.

(2) Explain the time — response specifications of a standard second ordered sy

(b) Consider a system shown in Fig.P3 , employing proportional plus e
control. Determine the value of the error-rate factor K so that the damping
0.5. Determine the values of settling time, maximum overshoot and steady-st
(for unit-ramp input) with and without error-rate control. Comment upon the

error-rate control on system dynamics.

Fig.P3




Figure . P2
3.a)
Explain the time-response specifications of a standard second ordered system.

   b)
Consider a system shown in Fig.P3, employing proportional plus error-rate control.  Determine the value of the error-rate factor Ke so that the damping ratio is 0.5.  Determine the values of settling time, maximum overshoot and steady-state error (for unit-ramp input) with and without error-rate control.  Comment upon the effect of error-rate control on system dynamics.
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a) What are the effects of feedback? Explain.
Find the transfer function of a field controlled d.c. Motor.

1) Explain the generalized error coefficients and give the relevant express
ompute them.

b) A unit feedback system is characterized by an open-loop transfer function
K/s(s+10). Determine the gain K so that the system will have a damping 1
0.5. For this value of K determine settling time, peak overshoot and times 1
overshoot for a unit-step input.

1) A feedback system has an open-loop transfer functio
' Ke*
7(s)H(s) =

HSHE) s(s>+5s+9)
f K for the closed-loop system to be stable.

) A unity-feedback system in characterized by the open-loop transfer functior

flow graph technique.

. By using Routh’s criterion determine the maximun

Fig P2.

(2) Explain the time — response specifications of a standard second ordered sy

(b) Consider a system shown in Fig.P3 , employing proportional plus e
control. Determine the value of the error-rate factor K so that the damping
0.5. Determine the values of settling time, maximum overshoot and steady-st
(for unit-ramp input) with and without error-rate control. Comment upon the

error-rate control on system dynamics.

Fig.P3




Figure . P3
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4.a)
Explain the Hurwitz criterion to determine the stability of dynamical system and compare with Rouths criterion.

   b)
A feedback system has an open-loop transfer function of 
[image: image9.wmf])
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.  Determine the use of Routh’s criterion, the maximum value of K for the closed-loop system to be stable.

5.a)
Explain the effects of feedback in closed control systems.

   b)
Find the transfer function of an armature controlled d.c. Motor.

6.
Explain the design considerations of lead and lead-lag compensation based on frequency-response approach.

7.a)
What are the properties of state transition matrix?  Explain.

   b)
Obtain the state transition matrix for the following system matrix
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8.
Write short note on the following:


a) AC servo motors.


b) Generalized error coefficients.


c) Advantages of state space representation.
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1.a)
What are the various types of control systems?  Give an example of each?  What are advantages and disadvantages of open loop and closed loop systems?

   b)
Write down the differential equation for the following networks in Fig.1.
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1. (a) What are the various types of control systems?. Give an example of each?
What are advantages and disadvantages of open loop and closed loop systems?
(b) Write down the differential equation for the following networks in Fig.1.

Fig P1

2. (a) Derive from fundamentals, the transfer function of AC Servo Motor.
(b) Using block diagram reduction techniques, find the closed loop transfer
function of the system whose block diagram is given in Fig.P2.

Fig P2.
3. (a) Derive expressions for time domain specifications of a standard second
ordered system to a step input.
(b) Fig.P3 is a block diagram of a space-vehicle attitude-control system.
Assuming the time constant T of the controller to be 3 sec., and the ratio K/J to be

2 rad®/sec?, find the damping ratio and natural frequency of the system.

9

Fig P3: Space-vehicle attitude-control systems
4. (a) Deduce relevant expressions to establish the effect of feedback on sensitivity
and <ional to noise-ratio.









FIG.P1
2.a)
Derive from fundamentals, the  transfer function of AC Servo Motor.

b)
Using block diagram reduction techniques, find the closed loop transfer function of the system whose block diagram is given in Fig.P2.
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Fig P2.
3. (a) Derive expressions for time domain specifications of a standard second
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4. (a) Deduce relevant expressions to establish the effect of feedback on sensitivity
and <ional to noise-ratio.









FIG.P2

3.a)
Derive expressions for time domain specifications of a standard second ordered system to a step input.

   b)
Fig.P3 is a block diagram of a space-vehicle attitude-control system.  Assuming the time constant T of the controller to be 3 sec., and the ratio K/J to be 
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4.a)
Deduce relevant expressions to establish the effect of feed back on sensitivity and signal to noise-ratio.

   b)
Derive from fundamentals, the transfer function of an armature controlled DC servomotor.

5.a)
Explain how Routh Hurwitz criterion can be used to determine the absolute stability of a system.

   b)
For a non-unity feedback system 
[image: image15.wmf])
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.  Using generalized error series determine the steady state error of the system when the input applied to the system is r(t) = 0.1 t(1+2t2 + 4t3).

6.
Consider a unity-feedback control system whose feedforward transfer function is given by 
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.  Design a compensator so that the static velocity error coefficient Kv is equal to 80 sec-1 and the dominant closed-loop poles are located at 
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7.a)
Explain the terms ‘state’ and ‘state variable’.  Prove that the state space representation is not unique.

   b)
A linear time invariant system is described by the state equation.
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Obtain the output response y(t), t ( 0 for a unit step input.

8.
Write short note on the following:


a) Amplidyne


b) Synchros


c) State transition matrix.
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1.a)
With the help of a schematic diagram, explain the principle and operation of synchro error detector.

   b)
Distinguish between open loop and closed loop systems.

   c)
Distinguish between the order and type of a system.

2.
Using block diagram reduction techniques, find the closed loop transfer function of the system whose block diagram is given in Fig.P2 and verify the result using signal flow graph technique.
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(b) Fig.P3 is a block diagram of a space-vehicle attitude-control system.
Assuming the time constant T of the controller to be 3 sec., and the ratio K/J to be

2 rad®/sec?, find the damping ratio and natural frequency of the system.

9
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4. (a) Deduce relevant expressions to establish the effect of feedback on sensitivity
and <ional to noise-ratio.








FIG.P2
3.a)
Consider a simple closed loop systems with forward transfer function 
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   b)
Find the transfer function of a field controlled d.c. Motor.
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4.a)
A unity feedback system has a forward path transfer function 
[image: image24.wmf])
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.  Find the value of damping ratio, undamped natural frequency of the system and percentage overshoot.

   b)
When the system shown in Fig.P4(a) is subjected to a unit-step input, the system output responds as shown in Fig.P4(b).  Determine the values of K and T from the response curve.

[image: image25.png](b) When the system shown in Fig. P4 (a) is subjected to a unit-step input, the system
output responds as shown in Fig.P4( b). Determine the values of K and T from the

response curve.
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(b)
Fig P4
5. (a)The open-loop transfer function of a servo system with a unity feedback is
G(s)=—ﬂ)——. Determine the steady-state error for an input r(t)=1+2t+t2. Also
s(1+0.1s)

calculate the error constants K, K, and K.
(b)  The characteristic equation of a feedback control system is

s3+(K+0.5)sz+4Ks + 50=0. Using R-H criterion determine the value of K for
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5.a)
The open-loop transfer function of a servo system with a unity feedback is 
[image: image27.wmf])
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.  Determine the steady-state error for an input r(t) = 1+2t+t2. Also calculate the error constants Kp, Kv and Ka.

   b)
The characteristic equation of a feedback control system is s3+(K+0.5)s2+4Ks+50=0. Using R-H criterion determine the value of K for which the system is stable.

6.
Consider a unity-feedback system whose feed forward transfer function is given by 
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.  It is desired to insert a series compensator so that the open loop frequency-response curve is tangent to the M=3 db circle at ( = rad./sec.  The system is subjected to high – frequency noises and sharp cutoff is desired.  Design an appropriate series compensator.
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7.a)
Obtain the transfer function of the system described 
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   b)
The state space representation of a system is given by 
[image: image31.wmf].
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Find the value of x1(t) at t = 1, if x1(0) and x2 = 0.

8.
Write short note on the following:


a) Synchros


b) Modems

c) State transition matrix.
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