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BIOLOGICAL CONTROL SYSTEMS
 (Bio-Medical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Explain the principle of closed loop control system. Give one typical example.


For the block diagram shown below, find 
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2.
Explain the term system stability . A unity feedback system has a open loop transfer function 
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 construct root locus diagram and find the value of K at the breakaway points.

3.
Draw the block diagram of  a  pupil control system. Explain its operation. Also explain the steedy state response of the pupil control system.

4.
With a neat information flow diagram. explain the concept of thermo- regulation. Write the mathematical equations and lence draw the model of the body.

5.
Draw the steady state block diagram of respiratory control system. Explain its operation with mathematical equation and graphs.
6.
Explain the terms:

   a)
Bio feedback

   b)
Endocrine Control System.

7.
In detail explain the biological receptors with characteristics. Also draw the transfer function models of receptors. 

8.
Write a note on:
   a)
Regulation of acid – base balance

   b)
Actuators.

   c)
Non-linear control system.
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1.
Explain the terms: regarding control system:
   a)
Open and Closed loop systems.

   b)
Linear and non – linear systems.

   c)
Continuous and discrete systems.

2.
Write a note on RH criterion. For the block diagram shown below, find the transfer function. 
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3.
Obtain the root locus curve for the characteristic equation.


s(s+5)(s+6)(s2 +4s+20)+K = 0  , K>0
4.
Explain the term physiological control system. How different it is from technological control system? Explain. Give examples where ever needed.

5.
With a steady state block diagram of pupil control system explain the steady state analysis with necessary mathematical equations.

6.
Explain the operation principle of 

   a)
Sugar level control mechanism

   b)
Ochlo – motor system.

7.
Write a note on:

   a)
Human operator model

   b)
Receptor characteristics 

   c)
Cardiac output.

8.
Write short notes on:
   a)
Thermo-regulation

   b)
Actuators

   c)
Transfer of substance by diffusion

   d)
Eye tracking.
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1.
Explain the principle of open loop control system. Give one typical example obtain transfer function of the network given below
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2.
Explain the principle of mason’s rule. For the block diagram given below draw SFG  and find the overall transfer function.
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3.
Explain in brief the root locus technique of system stability.


Draw the root locus for the open loop function 
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4.
Explain the terms:

   a)
Semicircular canal.

   b)
Free swinging limbs.

5.
Write a note on 

   a)
Regulation of temperature.

   b)
Heat loss to the environment from the human body.

6.
With a compartmental model (Complete) explain the Co2 regulation in the human body. Give assumptions and equations.
7.
Explain the operation of sugar level control mechanism. Draw the block diagram, with equations.

8.
Explain the terms.

   a)
Bio Feedback

   b)
Biological receptor 

   c)
Closed loop dynamics.
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1.
Write a note on dynamic system and their control

Given

X1
=  
-gX2 – iX4 +  a X0



X2
= 
CX1



X3
=
b X1 + b X2 – h X4



X4
=
e X3



X5
=
1 X4

Draw SFG. Obtain X5/ X0 using mason’s rule.

2.
Explain Routh Hurwitz criterion. Determine the stability of system given below.

   a)
S6 + 4 S4 +6 S3 +5S + 7 =0
   b)
S5 + 6 S4 + 3 S3 + 2 S2 + S + 1 =0

3.
Explain with a block diagram the skeletal mysele servo – mechanism. Describe the characteristics/ features.

4.
Write a note on :

   a)
Heat production in the human body.

   b)
Regulation of blood glucose.

   c)
Regulation of Co2.

5.
Derive an expression for the cardiac output. With a mechanical system approach explain the cardio- vascular system.

6.
Explain the concept of visual fixation. Draw the steady state diagram and analyse the same.

7.
Draw the diagram of a human operator. Explain the feature, characteristics and use. Write a note on the model of human operator.

8.
Write a note on:

   a)
Continuous control system.

   b)
Physiological control system.

   c)
Feedback characteristics (effects).
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