Code No. NR-311104
III-B.Tech I-Semester Supplementary Examinations, May/June-2004

BIOLOGICAL CONTROL SYSTEM
(Bio Medical and Engineering)
Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Distinguish between feedback and non-feedback control systems.
  b)
Obtain the overall transfer function from the following signal flow graph.
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2.
Sketch the root locus for the system having the transfer function.
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3.
Obtain the steady state errors for different types of feedback control systems.

4.
Explain about various performance characteristics of thermoregulatory system.

5.
Develop a model for the functioning of thyroid gland.

6.
Develop a model for cardiovascular system.

7.
Develop a model for perceived intensity of receptors

8.
Write short notes on:-


(i)
Semi circular canal


(ii)
Human operator.
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1.a)
Construct a signal flow graph for the system described by the equations


x2  =  a12x1 +  a 32 x3 + a 42x 4  +a 52 x5

x3 =  ​a23x2

x4 =  a34x3+a44x4

x5 = a35 x3 + a45x4
 b)
Find the closed loop transfer function of the system with the block diagram,
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Sketch the root locus for the system with transfer function.
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3.a)
Apply Routh’s stability criterion to check for the stability of the system having characteristic equation.



S4+2S3+3S2+4S+5=0
 b)
Find the value of K for the stability of the system having the characteristic equation.


S4+3S3+3S2+2S+K=0

4.
Explain about skeletal muscle servomechanism.
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5.
Develop a model for respiratory control system.

6.
Develop a control model for glucose levels in the human body.

7.
Describe the various characteristics of biological receptors.

8.
Write short notes on:-


(i)
Endocrine control system.


(ii)
Free swinging limbs.
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1.a)
Distinguish between open and closed loop systems.

   b)
Obtain the closed loop transfer function of the system given below.               
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2.a)
Write the rules for constructing the root loci.

  b)
Apply the routh Hurwitz criterion to find the stability of the system having the characteristic equation,




s5 + 2s4+ 24s3+48s2- 25s-50=0

3.a)
Explain about feed forward compensation with an example.

   b)
Explain about different types of feedback control systems.
4.
Develop a physiological control model for human thermoregulation.

5.
Develop a model for visual fixation system.
6.
Develop a control model for oculomotor system.

7.
Explain about manual tracking system.

8.
Write short notes on:-


(i)
Adaptation of receptors.


(ii)
Human thermo regulation.
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1.a)
Find the transfer function of the following multiple loop system.
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b)
Find the unit step response of the system shown below.             
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2.
Sketch the root-locus plot of a system with complex conjugate open loop poles having the transfer function.
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3.a)
Find the stability of the system with characteristic equation.


         s4 + 8s​​​​​​​3 + 18s2 +16s + 5 = 0
   b)
Find the value of ‘K’ such that the system with the following characteristic equation is stable.

         S4 + 4s3 + 13s2 +36s + k = 0
4.
Explain about pupil control system with a neat sketch.


5.
Develop a model for cardiovascular control system. 
6.
Develop a model for eyeball movements.
7.
Explain about human operator tracking system.

8.
Write short notes on:-

(i)
Muscle load Dynamics
(ii)
Characteristics of receptors.
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