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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.a)
Find the transfer function of the network.
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b)
Find the step, ramp and parabolic error constants for the following control system with unity feedback.


G (s) = 
[image: image2.wmf])
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2.a)
Obtain overall transfer function using Mason’s gain formula.
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   b)

For G H (s) =  
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 draw the root locus.

3.a)
Construct Bode plots for GH (s) = 
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   b)
For the block diagram, Find c(s) / R(s) by reduction technique.
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4.a)
Write a note on chemical kinetics.

b)
Discuss production of heat in the human body and heat loss to be environment from the body.

5.
Explain with suitable sketches the mechanical section of the Cardio-vascular system.  Also derive an expression for the cardiac output.

6.a)
With a neat information flow diagram, explain thermo regulation.

   b)
Write a note on biological receptors.

7.
Describe with a neat block diagram the steady state analysis of a human respiratory system.

8.
Write short notes on:


a)
Bio feedback.


b)
Ronth Hurwitz Criterion.


c)
Human operator.
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1.a)
Open loop transfer function of a unity feed back control system is G(s)=9/s+1  Find lss for r(t)=2,     r(t)=t,     r(t)=3t2 / 2.

   b)
For the diagram given with the differential equations and draw analogon electrical ehf for the system.
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2.a)
Draw the root locus for GH(s)=
[image: image8.wmf])
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   b)
The characteristic equation of a system is s5 + 6s4 + 3s3 + 2s2 + s + 1 = 0


I​s the system stable?

3.a)
For the block diagram given, find c(s) /R(s).
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   b)
Obtain transfer function of the 
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4.a)
With a block diagram explain the regulation of Co2.

   b)
Write a note on regulation of temperature in the human body.

5.a)
Give a model for eye tracking and explain.

   b)
Explain the principle of endocrine control system.

6.
Explain the terms:

   
a)
Skeletal Muscle servo mechanism.


b)
Sugar level control system.

7.a)
Explain with a neat characteristics the biological receptors.

   b)
Compare technological control system with physiological control systems.

8.
Write short notes on:


a)
Opened and closed loop systems.


b)
Stability Criteria.


c)
Bio feed back.
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1.
Sketch the root 10cms for GH(s) = 
[image: image12.wmf])
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.  Also explain the rules used in root 10cms.

2.
Draw the complete Bode plot for G(s) = 
[image: image13.wmf])
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3.
Find transfer function of the block diagram.
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Verify the result using SFG.

4. a)
Open loop transfer function of a unity feedback control system is G(s)=
[image: image15.wmf])
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Find (i) Characteristic equation (ii) Undamped wn  (iii) Damped wn, (iv) Damping ratio.  (v) Delay time  (vi) Rise time (vii) Peak over shoot.

b) Write a note on physiological control system.

5. 
Explain the term:


a)
Skeletal muscle senomechanism.


b)
Oculo-motor system.

6.
Discuss the steady state analysis of a human respiratory control system.

7. a)
Derive an expression for the cendiac o/p. 

    b)
Discuss (i)  
Heat production

 (ii)
Heat loss.

pertaining to human body.

8.
Write short notes on


a)
Actuators.


b)
Transfer function Model of receptors.


c)
Routh Hurvitz criterion.
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1.
Draw the Bode plots of the unity feedback control system
[image: image16.wmf])
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Find gain and phase margins.

2.
For the block diagram given find C(s) / R(s) using reduction technique.  Verify using SFG.
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3.
A unity feedback system has a open loop transfer function                                      G(s) =
[image: image18.wmf])
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.  Construct root locus diagram and final the value of k at the breakaway point.

4.
Explain the terms:


a)
Regulation of acid-base balance.


b)
Regulation of blood volume.


c)
Regulation of arterial pressure.

5
Explain with diagram.


a)
Visual fixation system


b)
Thermo regulation.

6.
Discuss in detail the concept of pupil control system.  Draw necessary diagram and characteristics. 

7.
Write a note on:


a)
Human operation model


b)
Receptor Model


c)
Free Swinging limits.

8.
Write short notes on:


a)
Modeling of human body on compartments.


b)
Cardiac output.
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