BE Semester-VII (Biomedical Engineering) Question Bank

(BM-701 Simulation & Modelling of Biological Systems)

All questions carry equal marks (10 marks)

Q.1 What is the need of physiological modelling? Explain with example.

Q.2 Explain physiological control system using suitable example. Justify,
“Physiological systems are differ from other man made systems”.

Q.3 Draw & describe the physiological control system for knee reflex.

Q4 Explain the different electrical equivalent basic property of the physiological
control system with suitable example.

Q5 What do you understand by linear model of physiological system? Explain linear
model of respiratory mechanics.

Q.6 Explain the venous return with necessary equations. Plot the venous return curve.

Q.7 Explain lumped parameter model and distributed parameter model using suitable
example.

Q.8 Plot the responses of the second-order lung mechanics model to a unit impulse
under open-loop and closed-loop modes.

Q.9 Explain muscle stretch reflex model. Determine the steady state operating point of
muscle stretch reflex model.

Q.10 Explain the model of cardiac output regulation.

Q.11 | What is diabetes? Explain the regulation of glucose and insulin.

Q.12 What is the importance of O2 and CO2? Explain the regulation of it in human body.

Q.13 | What is transient response? Derive the equation for closed loop and open loop of a
lungs mechanics model

Q.14 What is starling’s law for regulation of cardiac output? Explain with necessary
equations.

Q.15 Explain a model of Neuromuscular Reflex Motion.

Q.16 Draw & explain the schematic model of regulation of glucose & insulin.

Q.17 Describe the frequency response of a model for circulatory control with necessary
graphs.

Q.18 What is closed loop system? Explain the effect of closed loop configuration on the
performance of system in terms of external disturbances and parameter variation.

Q.19 Explain a model of circulatory control. And also explain the frequency response
with suitable SIMULINK model.

Q.20 Explain a basic eye movement system and wetheimer’s saccade eye model.

Q.21 Explain cheyne-stokes breathing Model.

Q.22 Draw the SIMULINK model for glucose-insulin regulation.

Q.23 Explain how to determine the steady-state operating point.

Q.24 Describe the difference of Distributed Parameter Versus Lumped Parameter.

Q.25 Develop the mechanical equivalent of the electrical analog of respiratory mechanics

shown in below given figure.
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Q.26 Draw & explain the block diagram of open loop & close loop control system with

example.
Q.27 What is the difference between engineering and physiological control system?

Explain in detail.
Q.28 Obtain the transfer function for open loop & closed loop linearized respiratory

mechanics.
Q.29 Explain linear model of muscle mechanics.
Q.30 Draw & explain the mechanical analogy of lung mechanics model with appropriate

equations.
Q.31 Explain steady state analysis of muscle stretch reflex model. Also draw the

SIMULINK model for the same.
Q.32 Explain steady state closed loop analysis of heart & systemic circulation with graph.
Q.33 Draw & explain chemical regulation of ventilation.
Q.34 Draw & explain the SIMULINK model of circulatory control.
Q.35 Explain dynamic model of blood glucose-insulin regulation.
Q.36 Draw & explain the frequency responses of glucose-insulin regulation.
Q.37 Draw & explain time response and frequency response of glucose-insulin model for

normal and type-2 diabetic patient.
Q.38 Explain occulomotor muscle model in detail.
Q.39 Explain adaptive characteristic of muscle stretch reflex action with figure.
Q.40 Draw & explain the effects of atropine & propanolol on frequency responses of the

circulatory control model.




