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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit.

(b) Briefly discuss the concepts of centrifugal

control, bidirectionality, adaptation and

rate-sensitivity with reference to

biological receptors. 7.5

8. (a) Draw and explain the steady state block

diagram of respiratory control system.

7.5

(b) With a mechanical system approach,

explain the cardio-vascular system and

derive an expression for the cardiac

output. 7.5
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Unit I

1. (a) What is State and state variable ? What

is a state vector ? What are the

advantages of state space analysis ? 7.5

(b) What is  the transition matrix ? Briefly

discuss the properties of state transition

matrix. 7.5

2. (a) What is meant by eigenvalues and

eigenvectors ? What does the eigenvalue

tell you ? 7.5

(b) Briefly discuss the way of finding state

equations from higher order differential

equations. 7.5

Unit II

3. (a) What is similarity transformation ? How

it can be used to obtain canonical form ?

7.5

(b) What is controllability and observability.

Briefly discuss the controllability of a

linear system. 7.5

4. Discuss the following with suitable diagrams

(any two) :

(a) Dynamic systems and their control

(b) Open-loop versus closed-loop control

systems

(c) Pupil control system of human eye.

7.5+7.5=15

Unit III

5. What do you mean by the concept of

thermoregulation ? Discuss the human

thermoregulation with its mathematical

modeling. 15

6. What does compartmentalization mean ? What

are the benefits of compartmentalization ?

Briefly discuss the tissue compartmentalization

system in human body. 15

Unit IV

7. (a) What are biological receptors ? How does

the receptor work ? Discuss the transfer

function models of receptors. 7.5
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