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PHYSIOLOGICAL SYSTEMS MODELING

(Bio-Medical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Explain about non-compartmental models along with their characteristics.

2.
Explain about organ models with an example.

3.
Explain about small signal perturbation with an example.

4.
Explain the model of glucose utilization.

5.
Develop a conceptual model of the adreno cortical secretion.

6.
Explain the significance of averaging computation in modeling with an example.

7.
Explain about the criteria to be used to validate the model.

8.
Write short notes on:


(a) Transport processes


(b) Insulin sensitivity index.

- - -
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1.
Distinguish between compartmental and non compartmental models.

2.
Explain the process of diffusion between two compartments with a signal flow diagram.

3.
Explain the characteristics of receptors.

4.
Develop a model of optimal complexity.

5.
How do you estimate the Insulin sensitivity?

6.
Explain the characteristics of different models.

7.
Explain the significance of convolution in modeling with an example.

8.
Write short notes on:


(a) Model Comparision


(b) Model reduction.

- - -
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1.a)
Explain the need for modelling.
   b)
Explain about different types of models.

2.
Explain about Global models with an example.

3.
Develop a Control system model for Glucose regulatory process with insulin as controller.

4.
Develop a mathematical model for type-I diabetes.

5.
How do you validate a model?  Explain.

6.
Explain about different characteristics of compartmental models.
7.
Explain the significance of Insulin sensitivity index in detail.

8.
Write short notes on:


(a) Statistical approach to modeling


(b) Model comparision.

- - -
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1.
Explain about the compartmental models along with their characteristics.

2.
Explain about cellular and sub cellular models with examples.

3.
Explain about tracer perturbation with an example.

4.
How do you obtain the Insulin sensitivity Index?  Explain its significance.

5.
Develop a physiological model for the functioning of pancreas.

6.
Explain about the considerations in Model decomposition.

7.
Explain the significance of statistical approach to the modeling.

8.
Write short notes on:


(a) Biological receptors


(b) Dynamic equilibrium.

- - -
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