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UNIT-I ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING

PART-A
1. Define resting potential. (May/June 2009)
2. Define action potential. (May/June 2007)
3. List the characteristics of resting potential? (Nov/Dec2010)
4. Write down the Nernst equation. (Nov/Dec 2010)
5. State all or none law in respect of cell biopotential. (April/May 2008)
6. Define the term conduction Velocity.(April/May 2008)
7. State how a phonocardiogram and an electrocardiogram signal differ

in their clinical information. (April/May 2008)
8. Name the principal ions involved in the phenomena of producing cell

potentials. (April/May 2008)
9. When measuring living cells with transducer how will you deal with

the possibility of energy concentration which will damage the
cell.(April/May 2008)

10. Distinguish absolute and relative refractory period. (Nov/Dec 2007)
11. What is a spinal cord? (Nov/Dec 2007)
12. List any four types of surface electrodes. (Nov/Dec 2007)
13. What is the frequency range of ECG, EEG and EMG waves?
14. What are action and graded potentials? (May/June 2007)
15. What is meant by perfectly polarized and perfectly non-polarized

electrodes? (May /June 2007)
16. What is the purpose of electrode paste? (May /June 2007)
17. What is the need for pre amplifier? (April/May 2008)
18. Mention the importance of PCG signals. (May/June 2009)
19. Give the value for the fallowing: a) total volume of blood in lungs, b)

Systolic blood pressure, c) Diastolic blood pressure, d) total duration
of cardiac cycle. (May/June 2009)

20. What is Half-Cell potential? (April/May 2011)
21. Name the two methods by which pulse measurement is done.

(April/May2011)
22. What is the CNS and PNS system comprises of? (May/June 2012)

23. Classify the different type of electrodes used in biomedical field.
(May/June 2012)

24. List out characteristics of bio amplifier. (May/June 2012)
25. What is meant by synapse of a nerve cell? ( May/June 2012)
26. Define protoplasm.
27. Define sodium pump.
28. Define arteries and veins.
29. Define circulatory system.
30. Define all or nothing law.
31. Define neuron, nerve fiber.
32. Define residual volume and tidal volume.
33. Define cerebrum.
34. What are the functions of cerebellum?
35. Define transducer.
36. Mention some active transducers.
37. List some passive transducer.
38. Define loading effect and sensitivity.
39. Define strain gauge.
40. What is plethysmograph?
41. Define gauge factor.
42. Define seeback effect.
43. Define peltier effect
44. Which transducer is used as pulse sensor?
45. Define DNA.
46. Define heart beat.
47. Define CMRR
48. What are the characteristics of op-amp?
49. Define LVDT.
50. What are the two type of chopper amplifier?

PART-B
1. Explain in detail various type of bio-potential electrode.

(April/May2008)
2. Write short notes on electromyogram. (April/May 2008)
3. Draw an actional potential waveform and discuss in detail about

polarization and repolarization. (April/May 2008)
4. Draw the bipolar limb lead system of an ECG. (April/May 2008)
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5. Analyse the physiology of heart and lungs and derive an approximate
engineering system equivalent to the same. (April/May 2008)

6. Compare the characteristics of the micro needle and surface electrode.
(April/May 2008)

7. With neat block diagram show how EEG is recorded. (April/May 2008)
8. Discuss in detail the origin of potentials with necessary diagrams

(Nov/Dec 2007)
9. Explain in detail central and peripheral nervous system (Nov/Dec

2007)
10. What is the medical use of chopper amplifier? Draw the diagram of

mechanical chopper amplifier and explain its working. (Nov/Dec 2007)
11. Draw the structure of living cell of our body and explain its

constituents (May/Jun 2007)
12. Explain the different ways of transport of ions through the cell

membrane. (May/Jun 2007)
13. Draw the neat diagram of medical preamplifier and deduce an

expression for its net gain. (May/Jun 2007)
14. With relevant waveform explain action resting potential. (April/May

2008)
15. Explain the function of human respiratory system (Nov/Dec 2008)
16. Draw the buffer amplifier circuit and explain its working. (Nov/Dec

2008)
17. With typical waveform ,explain the characteristics of EOG (May/June

2009)
18. Explain the anatomy of the heart and its conduction system with

necessary diagram. (May/June 2009)
19. How the PCG signals are generated? Explain the measurement of

PCG.(April/May 2011)
20. Explain any four types of surface electrodes in detail. (April/May 2011)
21. Explain the different part of central nervous system and their activity.

(Nov/Dec 2011)
22. Explain the characteristics of resting potential ,with reference to

Goldman’s and Nernst equation.(May/Jun 2012)

UNIT-II BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASURMENT

PART-A
1. What is meant by mean arterial pressure? (April/May 2004)
2. Name the four physical principles based on which blood flow meters

are constructed. (Nov/Dec 2007)
3. Define cardiac output.(Nov/Dec 2007)
4. What is the pH value of arterial blood and venous blood? (Nov/Dec

2007)
5. Give the principal of electromagnetic blood flowmeter. (May/June

2007)
6. Define the parameter, oxygen saturation and mention its use.

.(May/June 2007)
7. What is need for earthing of medical instruments? .(April/May 2008)
8. List the different method used for direct measurement of blood

pressure.(Nov/Dec 2008)
9. What do chemo-receptors, PCO2 sensors do in human system?

(May/June 2009)
10. What is a colorimeter? (May/June 2009)
11. Name the instrument used tomeasure pO2

andPCO2 .(May/June

2009)
12. Define Apnoea. .(May/June 2009)
13. How to measure blood flow in renal arteries.(May/June 2009)
14. How is the pulse rate measured? ( April/May 2011)
15. What is stroke volume? ( April/May 2011)
16. Define oximetry. ( April/May 2011)
17. What is spirometer? ( April/May 2011)
18. Give the merits and demerits of electromagnetic blood flow meter. (

April/May 2011)
19. What is meant by tidal volume and lung compliance? ( April/May

2011)
20. What is the pneumotachometer? ( April/May 2011)
21. How does the pH value determine the acidity of alkalinity in blood

fluid? (Nov/Dec 2011)
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22. What is systolic and diastolic pressure? (Nov/Dec 2011)
23. How is the respiration rate measured? (Nov/Dec 2011)
24. What are the requirements met by oxygenators? (May/June 2012)
25. What are the various parameters measured in the blood cell counter?

(May/June 2012)
26. How the heart rate measured? (May/June 2012)
27. Which transducer is used for measuring temperature? Why?

(May/June 2012)
28. What is the principal used in pulse rate measurement? (May/June

2012)
29. What is dicrotic notch? (May/June 2012)
30. What part of the cardiovascular system contains the greatest volume

of blood? (May/June 2012)
31. What is Korotkoff sound?
32. What is muffling?
33. What are the various methods to measure cardiac output?
34. What are the types of heart sound?
35. What is LVC?
36. What is meant by dead air?
37. Expand the term BSR and GSR
38. What is the use of plethysmograph?
39. What are the various method of blood flow measurement?
40. What are the two methods of pulse measurement?
41. What is auscultation?
42. What are the various types of gas laws?
43. What is a vitro measurement?
44. Give some support media for electrophoretic application.
45. What is infrared thermometer?
46. Write short notes on RBC.
47. Write short notes on WBC.
48. Write short notes on blood plates.
49. What is blood serum?
50. Name the probe used to measure the skin temperature.

PART –B
1. Discuss the principle and working of electromagnetic blood flow

meters. (April/May 2008) (Nov/Dec 2011)

2. Describe the operation of blood cell counter.(April/May 2008)
3. Define the term residual volume, tidal volume ,vital capacity and

total lung capacity . (April/May 2008)
4. Discuss Fick’s method for determining cardiac output . (April/May

2008)
5. What are known as korotooff sound? How will you measure them with

an indirect method of measurement? (April/May 2008)
6. Draw the block diagram of ultrasonic blood flow meter. Explain the

method of measuring the velocity o blood flow using (i) transit time
principal ,(ii) Doppler effect.(Nov/Dec 2007)

7. Describe a procedure for the measurement of pH in blood. (Nov/Dec
2007)

8. Explain the principle and the working of electrophoresis apparatus.
(Nov/Dec 2007)

9. With neat sketches explain the working principal of ultrasonic blood
flow meters. (April/May 2011)

10. How partial pressure of oxygen in the blood can be measured and
explain the measurement techniques. (April/May 2011)

11. Which device is used to measure the lungs capacity and volume ?with
neat diagram explain the operation. (April/May 2011)

12. Explain the principal of sphygmomanometer. (May/June 2012)
13. Explain the principal of auto analyzer. (May/June 2012)
14. What is meant by vector cardiograph and how it is accomplished?
15. In the case of ultrasonic blood flow meter, using transit time method,

the timer in that flow meter gives the difference between upstream
and downstream transit times as 1.7 nanoseconds and the angle
between the direction of the flow and the central axis of the ultrasonic
beam is about 150. The perpendicular distance between the
transmitting and receiving transducers situate in the blood vessel is
about 2 cm. The ultrasonic velocity in blood is 1500 m/s. Calculate the
velocity of the blood flow in that vessel

16. In the case of indicator dilution method for the cardiac output
measurement, 10 mg of indicator dye is injected. The area under the
dilution curve is found to be 150 mgs/litre. Calculate the cardiac
output per minute.

17. Calculate the velocity of the blood flow in a blood vessel using the
following data. The velocity of ultrasonic waves in blood is 1500 m/s.
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The angle between direction of the blood flow and direction of incident
ultrasonic beam is about 300 The Doppler shift in frequency is about
231Hz when the incident ultrasonic frequency is 2 MHz.

18. Explain the following electrodes with neat diagram
(i) Hydrogen
(ii) pH

19. Explain the following electrodes with neat diagram
(i) Pco2
(ii) Po2

20. What are biomedical electrodes? Explain the electrode PHCO3 with
neat diagram

21. Describe the principle of laser based blood cell counting using a
schematic diagram

22. Explain the following photometers with suitable diagrams.
a. Filter photometer
b. Flame photometer

23. Explain the working principle of spectrophotometer
24. Explain the principle of chromatography and its applications in

medicine
25. Describe ultrasonic Doppler blood flow meters
26. Explain with a block diagram the laser based blood flow meter
27. Explain the Indicator dilution method of cardiac output

measurement.
28. Explain the thermo dilution method of cardiac output measurement
29. Describe a method for the measurement of total lung capacity./

Describe the plethysmograph method of measuring the total lung
capacity

30. Describe a spirometer with a suitable schematic diagram
31. Explain in detail any one of the methods used for measuring blood

pressure
32. Explain in detail any one of the methods used for measuring

temperature
33. What is pneumotachograph? Give its importance in the pulmonary

function analysis
34. . Write down the application of Electrophoresis and explain the basic

principle involved

UNIT-III ASSIST DEVICE
PART –A

1. Distinguish between internal pacemaker and external
pacemaker.(April/May 2008)

2. Explain the principle of telestimulation. (April/May 2008)
3. Distinguish a de-fibrillator from a pacemaker. (April/May 2008)
4. State the use of defibrillator.( Nov/Dec 2007)
5. What is the use of biphasic D.C defibrillator? (Nov/Dec 2007)
6. How do you design an efficient bio telemetry system? (May/June

2007)
7. What is the function of synchronous pacemaker? (Nov/Dec 2007)
8. What are the types of fibrillation? (May/June 2009)
9. What are the advantages of biotelemetry system? (May/June 2009)
10. What is pacemaker? (April/May 2011)
11. What is the important of biotelemetry in modern world? (May/June

2012)
12. What is radio pill? (May/June 2012)
13. What do you understand by fibrillation? How do you correct it?

(May/June 2012)
14. Define artifact.
15. Define Biotelemetry.
16. Briefly mention the different elements involved in the biotelemetry.
17. What is meant by single channel telemetry system?
18. Define cardiac pacemaker.
19. How the pacemakers are classified depends upon the mode of

operation.
20. What is meant by defibrillator & what are the types based on that?
21. Define electric shock hazard.
22. Define micro shock.
23. Define macro shock.
24. What is meant by stimulator?
25. What are the types of diathermy?
26. Define fulguration.
27. Define coagulation.
28. Define blending.
29. What is dialyzer and what are its types?
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30. What is dialysis?
31. Write the difference between extra corporeal dialysis and

intracorporeal dialysis.
32. What is an audiometer?
33. What are the types of audiometers?
34. What is single channel telemetry?
35. What is multichannel telemetry?
36. What are the two types of multichannel telemetry?
37. Calculate the energy stored by the defibrillator interms of joules if

the machine is having f C=16 microfarad capacitor and V=applied
voltage is 6000 Volts.

38. Why do we require heart lung machine?
39. How micro shock occurs?
40. What are the effects of electric current on human body?
41. What are the disadvantages of fixed rate pacemakers?
42. What are the disadvantages of standby pacemaker?
43. What are the different types of artificial heart valves?
44. What are the ventilators operate modes?
45. What are the types of ventilators?
46. What is a central monitoring system?
47. What is kymography
48. State beer-lamberts law.
49. What is ear oximeter?
50. What is tidal volume?

PART-B
1. With respect to defibrillators draw the fallowing wave form: (Nov/Dec
2007)
(i) DC defibrillator discharge waveform (down)
(ii) Dual peak monophasic defibrillator discharge waveform
(iii) Truncated defibrillator discharge waveform.
2. Draw the basic circuit diagram of a capacitive discharge type of

cardiac defibrillators and explain the working principle. (Nov/Dec
2007)

3. What is bio-telemetry? Explain the working of single channel ECG
telemetry system. (Nov/Dec 2007)

4. Explain with suitable diagrams, the principles involved in the ON-
demand cardiac pacemaker. (May/June 2009)

5. Described the following: (May/June 2009)
(i) Frequency selection in bio-telemetry system
(ii) Tele-stimulation
6. Explain the various modulation techniques used for transmitting a

biosignal in telemetry. (Nov/Dec 2010)
7. Discuss with suitable block diagram the different mode of operation

of cardiac pacemaker. (Nov/Dee 2010)
8. Discuss about radio pill. (April/May 2011)
9. What is the need of pacemaker? Explain the different types of

pacemakers. (April/May 2011)
10. Describe the procedure of hemodialysis with suitable block diagram.

(April/May 2011)
11. Explain the heart lungs machine with neat diagram and discuss

about the different type of oxygenators. (April/May 2011)
12. Explain the ventricular triggered pacemaker with neat diagram.

(May/June 2012)
13. Explain R-wave inhibited pacemaker with neat diagram. (May/June

2012)
14. Explain with a diagram the ventricular asynchronous pacemaker

(fixed ratepacemaker).
15. Explain the ventricular synchronous pacemaker
16. Explain working principle of demand pacemaker with a diagram.
17. Explain the atrial synchronous pacemaker.
18. Explain the atrial synchronous pacemaker.
19. Explain the square pulse defibrillator.
20. Draw and explain the telemetry circuit for the transmission of EMG,

ECG, EEG and respiration rate.
21. . Explain the multiple channel telemetry systems with neat

diagrams.
22. What are the problems associated with the implant telemetry

circuits? Explain the uses of biotelemetry.
23. Explain the various modulation techniques used for transmitting a

biosignal in a telemetry system.
24. What are the precautions to be followed in hospitals while using

defibrillators
25. Write short notes on ‘Frequency Selection’ w.r.t. Biotelemetry
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26. Explain the basic concepts (including the modulation types) of radio
transmission used in biotelemetry

UNIT-IV PHYSICAL MEDICINE AND BIOTELEMETRY

PART –A
1. What is angiography? (Nov/Dec 2007)
2. State the principle by which body organs could be visualized by

radioisotope methods. (Nov/Dec 2007)
3. What are the different isotopes used in diagnosis? (May/June 2009)
4. Name any two equipments used in radiation therapy? (Nov/Dec 2010)
5. What is the need of cooling system in X-ray tube? (April/May 2011)
6. How the radio isotopes are used for therapy? (April/May 2011)
7. Write the properties of X-rays. (Aptl/May 2011)
8. What is meant by free induction decay? (April/May 2011)
9. Define resolution of an ultrasound imaging system. (April/May 2011)
10. Give the biological effect of NMR imaging system. (April/May 2011)
11. What are radio isotopes? (May/June 2012)
12. What is radiation therapy? (May/June 2012)
13. Mention the different types of radiation generated from radio isotopes.

(May/June 2012)
14. List the characteristics of X-rays (May/June 2012)
15. What are the components of diagnostic x-ray machine?
16. How X-rays are produced?
17. What is the need of aluminum filter in X-ray machine?
18. What is called radioactive decay?
19. What is called radio activity?
20. What is alpha ray?
21. What is CT sterotaxy?
22. What are the degenerative diseases?
23. Mention any four uses of CT scan in thorax?
24. What is known as Free Induction decay (FID)?
25. What are the three principles of MRI parameters?
26. Explain magnetic field strength and gradients
27. What are beta rays?
28. What are gamma rays?

29. What is plank equation?
30. What is half life?
31. List the radioisotopes table.
32. What is ionization chamber?
33. Define fluoroscopy.

In fluoroscopy the patient’s condition is viewed on a fluorescent screen
which converts X-ray into visible light by scintillations

34. Differentiate between radiography and fluoroscopy.
35. Define X-ray generation efficiency.
36. What is the use of image intensifiers?
37. What are the different types of scanner used in CT?
38. Explain the first generation scanner used in CT.
39. What are the advantages of first generation scanner used in CT?
40. What is the disadvantage of first generation scanner used in CT?
41. Give the advantage of CT over X-rays.
42. What are the basic subsystems of Ct?
43. What is black project algorithm?
44. What is a profile?
45. What is larmor frequency?
46. What are the different coils used in MRI system?
47. What are the different magnets that can be used in MRI system?
48. What are the factors which give the intensity of X-rays produces for

medical application?
49. What are the two type of anode available in an X-ray machine?

PART –B
1. Explain in detail an X-ray image intensifier with appropriate diagram.

(Nov/Dec 2007)
2. Discuss in detail the scintillation detectors for gamma radiation with

necessary diagram. (Nov/Dec 2007)
3. With neat block diagram explain the instrumentation system for

radioisotope procedures. (Nov/Dec 2007)
4. Write short notes on fluoroscopy. (Nov/Dec 2007)
5. Explain with suitable diagram, the principles involved in diagnostic X-

ray equipment. (May/June 2009)
6. Describe the radiation therapy and its related equipments. (May/June

2009)
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7. Explain production, properties, isotopes used application if the fallowing
radiations. (April/May 2011)

8. Discuss in detail the radiation therapy techniques.
9. Explain with suitable diagram the diagnostic X –Ray machine. What are

the applications of   X-Ray examination?
10. With a block diagram, explain the instrumentation system for

radioisotope procedures.
11. Write short notes on the following detectors for beta radiation:

(a) Gas flow counter
(b) Liquid scintillation counter

12. Draw the schematic diagram of a G.M. counter and explain its
working details.

13. Explain the following radiation detectors.
(a) Expansion type cloud chamber
(b) Diffusion type cloud chamber
(c) Bubble chamber
(d) Scintillation counters

14. Describe the principle of visualizing body organs by radioisotope
methods.

UNIT-V RECENT TRENDS IN MEDICAL INSTRUMENTATION
PART –A

1. What is thermograph? (May/June 2009)
2. What types of laser are used for patient treatment? (May/June 2009)
3. Write the properties of laser? (Nov/Dec 2010)
4. List the various technique used in surgical diathermy. (Nov/Dec

2010)
5. Which laser used for surgery. (April/May 2009)
6. Write the principal of short wave diathermy. (April/May 2011)
7. Define let go current. (Nov/Dec 2010)
8. What is the use of ultrasonic diathermy? (Nov/Dec 2010)
9. What is endoscopy? (May/June 2012)
10. What is thermograph? (May/June 2012)
11. What is the advantage of laser surgery?
12. What are the applications of laser in medicine?
13. Define resuscitation unit?
14. What are the types of thermography?

15. What are the medical applications of thermography?
16. What are the devices used to protect against electrical hazards?
17. Mention the types of endoscope.
18. List the characteristics of laser light.
19. What is stimulated adsorption?
20. What is population inversion?
21. What is pumping action?
22. How pumping action brought out.
23. What are the generations of laser?
24. What is spontaneous emission?
25. What is stimulation emission?
26. What are the components of laser?
27. What is called active medium?
28. List the recording device used in ultrasonography.
29. Give the limitation of ultrasonic scanner.
30. Give some type of endoscope, range of use and diagnostic problem of it.
31. What are the physiological effects due to 50Hz current passage?
32. List some type of current.
33. What is static electricity?
34. What is counter shock?
35. What is IIP?
36. What are the different types of current used for electrotherapy?
37. What is meant by TENS?
38. What is heart lunch machine?
39. What are the methods used to rise tissue temperature?
40. What is the other name for inductive method?
41. What are the advantages of short wave diathermy?
42. What is interrupt power?
43. What are the devices that are used to protect from electrical hazards?
44. What are application ultrasonic images systems?
45. List the ultrasound absorption.
46. Give the expression for frequency shift.
47. What is desiccation?
48. What are the components in short-wave diathermy?
49. Give the abbreviation for PTA and STA.
50. Give the pressure value in different area of heart.
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Part-B
1. Explain the function of surgical diathermy and various mode of

operation. (April/May 2011)
2. Write short notes on thermograph and ground fault interrupter.

(April/May 2011)
3. Explain heart lung mechanism with neat block diagram and discuss

about the different
4. types of oxygenators.
5. Explain the basic component of NMR image system. (April/May 2011)
6. Write short notes on E-health. (April/May 2011)
7. Write brief notes on endoscope and surgical diathermy. (May/April

2012)
8. Explain the different types of laser used in medicine. (May/April

2012)
9. Explain with block diagram the infrared thermograph technique and

its merits and demerits.
10. What are the medical applications of thermography
11. Mention the details of laser instrumentation for biomedical

applications.
12. Discuss the laser principle and mention the different laser

interactions on our body.
13. Write short notes on HE-NE laser and the general applications of

laser in medicine
14. What are the uses of endoscopes in medicine? Describe any one of the

therapeutic instrument using an endoscope.
15. What are the different types of commonly available endoscopes and

their diagnostic
applications?

16. Explain the liquid crystal thermograph in brief.
17. What are the techniques involved in electro surgery techniques using

diathermy units?
18. Draw the block diagram of short wave diathermy unit and explain.
19. Draw the block diagram of ultrasonic diathermy.
20. Explain in brief the salient features of microwave diathermy.
21. Discuss the range and area of irritation of different heating

techniques in diathermy.

22. Give an account on biological effects of radiation exposure and safe
dose equivalent limits.

23. Describe the construction and working of any one of the personnel
radiation monitoring equipment

24. Write a note on area monitoring in the case of radiation safety.
25. Explain the physiological effects of current at commercial frequencies

on human body
26. Describe the possibilities of occurrence of micro shock hazards in a

hospital.
27. Explain the following with respect to ‘electrical safety’:

a. Ground fault interrupter
b. Isolation transformer
c. Line isolation monitors

28. (d). Grounding (3)
a. Important aspects of hospital architecture. (4)

29. Bring out the salient points of instrumentation in
a. Endoscopy unit (8)
b. Bio Medical Laser (8)


