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PRINCIPLES OF BIO-MEDICAL INSTRUMENTATION

(Electronics & Instrumentation Engineering)
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Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---
1. a)
How bio-electric potentials are produced?  What are the different theories and explain about each of them.

b) Describe the working of Heart-lung Machine.

2. a)
Explain about Nernst equation for bio electric potentials.

b) Give the constructional details of Microelectrodes and Body surface electrodes.

3
How EMG stumulatives achieved?   Explain about the strength duration curve.  Describe the Muscularaction to generate electrical potential.

4. a)
Describe the Cardio-Vascular circulation.

    b)
Explain about the Einthoven Triangle.  Describe the colour codes and abbreviations used for ECG electrodes.

5.
Explain about the Electrode locations and recording of EEG signals.

6. a)
Explain about the blood pressure measurement using sphygmomanometer.

b) Describe the automated Indirect Methods of Blood Pressure  Measurement.

7. a)
Give the block diagram of a biotelemeting receiver and  transmitter, and explain the same.

b) Explain about the ultrasound  applications in medicine.

8
Write notes on the following:

a) Defibrillators

b) Patvent safety from electrical hazards

c) Telemetry for ECG Measurements.
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1. a)
Classify muscles.  Mention their elctrophysical properties.

b) Explain the generation of an action-potential.

c) Mention the different bio-electric potentials

2. a)
Explain with a diagram, the heart lung machine.

b)
With a circuit diagram describe a signal conditioning circuit for recording systems.

3. a)
Explain the principle behind electromyography during electrical stimulation.

    b)
Draw an ECG waveform.  Mention its features and its clinical significance.

4. a)
Draw the block diagram of ECG machine and Explain.

b) Explain the recording methods of an EEG signal.

5. a)
What is a pacemaker? Explain its different types.

b) Write a note on blood flow and its measurement.

6. a)
What are the performance aspects of a implantable pacemaker.

b) Write a note on direct measurement of Blood pressure.

7. a)
With a block diagram, explain CT.

b) Write a note on Bio-telemetry.

8
Write short notes on:

a) Ultrasound in medicine

b) Defibrillator

c) Neuromuscular function
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1. a)
What are resting and action potentials.  Show the waveform of action potential and explain the various mechanisms.

b)
What are different types of Bioelectric potentials.  Explain how they can be measured.

2. 
Explain the electrophysiology of a nerve and explain how an impulse is transmitted form nerve to muscle.

3. a)
Explain the constructional features of microelectrodes and write their applications.

b) What are the various sources of error in measuring body potentials?

4. a)
Explain briefly the physiology of heart.

b)
Show the block diagram of an Electrocardiograph machine and explain how it works.

5.
What is a pacemaker?  Elaborate on the different types of pacemakers

6. a)
Explain the various methods of measuring Blood Flow .

b) Explain how heart functions as a pump.

7.
Write notes on the following

a) Defibrillators

b) Patient Safety.

8. a)
Compare the different methods used in the cardiac output measurements.

    b)
Discuss the frequency and voltage ranges of ECG, EEG and EMG signals.
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1. 
Elaborate on different types of muscles and explain there electrophysical properties.

2. a)
Explain the significance of Nernst equation.

    b)
What are the various electrodes used to measure bioelectric potentials.  Explain their constructional features and write their applications.

3.
Give a brief account of the following systems.

i) Heart rate monitors

ii) Arrythmia monitors

iii) d.c. defibrillator

4.
What is Einthoven Triangle.  Explain different types of ECG lead configurations with necessary sketches.

5.
Explain briefly the Organization of the human brain.  Explain in detail the 10-20 EEG electrode configuration.

6.
Write short notes on the following 

a) Biotelemetry

b) Tomography

7.
Elaborate on various methods of Blood pressure measurement.  Mention their advantages and limitations.

8.
Explain the applications of Ultrasonics in medicine.
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