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1.a)
Explain the importance of modelling.  Distinguish between linear and nonlinear models.

b)
Draw the characteristics of a 2nd order system to a step input and explain the terms:
(i)  Rise time
and 
(ii)  Settling time

2.a)
Explain Ruth Huruitz criteria.

b) Using the above criteria, determine the stability of the closed loop system that has the following characteristic equation:

F(S) = 4S4 + 10S3 + 5S2 + 5S + 10 = 0

3.
The open loop transfer function of a units feedback control system is given by:


G(S) =            k (S+4)



                           S(S2 + 4S + 4) (S+5) (S+6)

Construct the complete Root locus diagram and find the values of k for which the system is stable.

4.a)
Draw the three compartment model of human thermos regulatory system and explain.

b) Sketch the performance characteristic curves.

5.a)
Explain the skeletal servo mechanism.

b) Explain how the posture is controlled using free swinging limbs.

6.a)
Explain the purpose and location of the different types of receptors present in the human body.

b) Draw the receptor characteristics.

7.a)
Explain the terms adaptation and Rate sensitivity.

b) Obtain the transfer function of the Mechans receptor due to Chapman and Smith.

8.
Write short notes on any Two:

a) Nyquist diagram
(b)  Saccadc movement of eye
(c)  Error constants
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1.a)
Discuss briefly the various positive an negative feedback systems present in the human body.

b)
The open loop transfer function of a servo system with a unity feedback system-s given by


G(S) = 
1




(1+0.5S) (1+0.2S)


Determine the damping ratio and the percent overshoot to a unit step.

2.
Draw the signal flow graph for the system shown below and obtain the transfer function.  Explain Mason’s gain formula.  Obtain the overall transfer function for the signal flow graph.



R(S)     +         E(S) 


C(S)


               +
                G1             +
G2


_
_
_



         H1
H2




H3
3.
Sketch the Bode plots for the following transfer function and obtain gain margin and phase margin.


G(S) =      10(1+0.5S)





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

4.
Discuss about the pupil control system and develop the block diagram model for the same.

5.
Discuss about  the Endocrine control system.

6.
Discuss about different transfer function models of receptors.
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7.a)
Show that the output of  a system to a bounded input as stable if the impulse response is finite.

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


G(S) =    K (S + 3)




S(S2 + 2S +2) (S +5)


Sketch the root locus diagram.

8.
Write short notes on any Two:

a) Adaptation and Rate sensitivity

b) Assumptions is Thermo regulatory system

c) Semi circular canal
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1.a)
Explain the error constants.

b)
Sketch the step response  for different pole locations of a 2nd order system. Comment on the stability of these systems.  

2.
Obtain the root locus plot of a physiological system whose open loop transfer function is 


G(S) = 
K1




S(S+1) (S2+S+10)


Indicate all the steps clearly.  Define the root locus plots with variables other than gain.

3.a)
Consider a unity feedback control system having a forward path transfer function:


G(S) = 
K




S(S+1) (S2+S+1)


Determine the range of values of k for which the system is stable.

   b)
Consider a sixth order control system having the characteristic equation as


S6+S5+8S4+6S3+20S2+8S+16=0


Examine the stability of the system.

4.
Draw the Bode magnitude and phase plots for the system with open loop transfer function.


G(S) H(S) = 
         10





S(S+1) (S+5)


Find the phase margin and gain margin.

5.
Draw the information flow diagram of the human thermo regulation system and explain how the temperature is maintained.

6.
Explain the mechanism involved with visual fixation.

7.
Explain the anatomy of a semicircular canal Obtain its 2nd order transfer function.

8.a)
Explain the human operator system.

   b)
Draw the proposed block diagram model for human operator system.
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1.a)
Discuss the different methods for finding stability of closed loop systems.  

   b)
Sketch the Bode plot for the system given by:


G(S) =   K(1+3S)


  S2(1+2S)

2.
Obtain the root locus plot of a physiological system whose open loop transfer function is 


GH(S) = 
K1


    S(S+1) (S2+S+10)

Indicate all the steps clearly.  Define the root locus plots with variables other than gain.

3.a)
What do you understand by steady state response and transient response of a system?  what is steady state error?

   b)
For a first order control system sketch   (i)  The manipulated variable step response
(ii)  Error variable step response
(iii)  Frequency response in terms of Bode plot

4.
Discuss the effects of 


a)
 Derivative control and 


b)  Integral control on the transient performance of a feedback control system

5.
Explain the operation of pupil control system with neat sketches.

6.
Explain the anatomy of human thermoregulation and draw a crude information flow diagram.  What are the feedback transducers?

7.a)
Obtain the mechanical analogs to explain muscle load dynamics and hence draw a block diagram.

   b)
What is the role of muscle spindle receptors? Sketch the frequency response characteristics of spindle receptors.

8.a)
Draw the second order model of the free swinging limb and explain.

   b)
Obtain the block diagram of the semicircular canal.
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