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BIO-ELECTRICITY AND ELECTRODES

(Bio-Medical Engineering)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Write an account of Hodgekin-Huxley equation and add a note on its biological relevance. Explain the terms- Membrane time constant and space constant. 
2.
Explain action potential measuring device and add a note on sweep circuit and add a note on end plate potential.

3.
What is refractory period and add a note on characteristics of stimulus with reference to nerve fiber membrane conductance.

4.
Write about electrical activity of skeletal muscles and add a note on motor unit potentials.

5.
Draw the equivalent circuits of Needle and micro electrodes and explain their properties. Write a note on EMG.

6.a)
Explain the behaviour of Electrode-electrolyte interface.

   b)
What are bioelectric sources? Explain the basis for such sources.

7.a)
Discuss about Electro encephalogram. Add a note on its significance.

   b)
Explain with a neat diagram, the method of measuring the tissue resistance. 

8.a)
Briefly explain the volume conductor formation technique.

   b)
What are integral equations? Explain their significance.
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1.
Write an account of propagation of action potential. Add a note on sodium potassium channels.

2.
Write notes on:

   a)
Nernest law and Nernest factor.

   b)
Hodgekin-Huxley formulation.

3.
Describe LES (Local Excitatory State) and Rheobase, state the relation between the stimulus strength and duration.

4.
Describe various studies conducted on nerve conduction including Galvani and Volta’s experimentation and Goldman’s theory.

5.
Write a note on: 

(a)
Solid angle computation.


(b)
Integral equations.

6.
Explain different types of microelectrodes. Describe the electrodes used in surgery. Add a note on physiotherapy.

7.
Write notes on:

   a)
Neuromuscular transmission.

   b)
Gradation of muscular activity.

8.
Write the application of Bioelectric phenomena and add a note on plethysmography.
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1.
Describe the relation between stimulus and generation of nerve pulse. Add a note intensity, frequency and duration of impulse.
2.
Define the terms Membrane time and space constant. Explain how membrane properties influence current voltage relations.

3.
Describe various studies conducted on Nerve conduction. Add a note on Hodgekin Huxley’s observations.

4.
Describe excitatory and inhibitory synapses. Write on summation of EPSP and IPSP.

5.a)
Write a note on solid angle computation.

   b)
What are integral equations? Explain their significance.

6.a)
Explain different types of microelectrodes. Describe the electrodes used in surgery.

   b)
What is physiotherapy? Give description and significance of any two analytical instruments.

7.
Write notes on:

   a)
Neuromuscular transmission

   b)
EMG

8.
Write the applications of bioelectric phenomena. Add a note on plethysmography.  
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1.
What is Nernest equation? Explain how it shows that the electrode response depends on both temperature and the number of charges on the ion.
2.
Write about propagation of action potential. Add a note on Na+K+ pump.

3.
Describe the electrical equivalent circuit of Axon. Write about Membrane conductance.

4.a)
What depolarization? Describe the nature of an impulse.
   b)
Write a note on strength duration relation-ship.

5.a)
What are Bioelectric sources? Explain the basis for such sources.

   b)
Briefly explain the volume-conductor formulation technique.

6.a)
Explain the behaviour of the electrode electrolyte interface.

   b)
Draw the equivalent circuits of Needle and Microelectrodes and explain properties of the same.

7.a)
Explain the electrical activity of skeletal muscles.

   b)
Write a note on Gradation of muscular activity.

8.a)
Discuss in detail about Electro encephalogram. What is its significance?

   b)
Explain with a neat diagram the method of measuring the tissue resistance.
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