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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

EC6001- MEDICAL ELECTRONICS 

QUESTION BANK 

UNIT-I  ELECTRO- PHYSIOLOGY AND BIO-POTENTIAL RECORDING 
 

PART-A 

 
1. Define a) Resting Potential b) Action Potential  

a. Resting potential is defined as the electrical potential of an excitable 
cell relative to its surroundings when not stimulated or involved in 
passage of an impulse. It ranges from -60mV to -100mV  

b. Action potential is defined as the change in electrical potential 
associated with the passage of an impulse along the membrane of a 
cell. 

                   
 

2. Define – Conduction Velocity  
  Conduction velocity is defined as the rate at which an action  
            Potential moves down a fiber or is propagated from cell to cell. It is also   
            called as Nerve conduction rate. 
 

3. What is meant by sodium pump?  
 Sodium pump is an active process in which sodium ions are quickly 
transported to the outside of the cell and the cell again becomes polarized 
and assumes its resting potential.  
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4. State all or none law in respect of cell bio potential.  
 Regardless of the method by which a cell is excited or the intensity of 
the stimulus, the action potential is always the same for any given cell.  
 

5. List the types of bioelectric potentials.  
 Bio electric potential related to 
 Heart – ElectroCardioGram (ECG)  
 Brain – ElectroEncephaloGram (EEG)  
 Muscle – ElectroMyoGram (EMG)  
 Eye (Retina) – ElectroRetinoGram (ERG)  
 Eye (Cornea - Retina) – ElectroOculoGram (EOG)  

 
6. Define electrode and list its types.  

 The device that convert ionic potential into electronic potential are 
called as electrode. The types of electrode are  
a) Micro electrode  
b) Depth and needle electrode  
c) Surface electrode  
 

7. What are perfectly polarized and perfectly non polarized electrodes? 
 Electrodes in which no net transfer of charge occurs across the metal 
electrolyte interface is called perfectly polarized electrode. Electrodes in 
which unhindered exchange of charge occurs across the metal electrolyte 
interface is called perfectly non polarized electrode.  
 

8. What are the types of electrodes used in bipolar measurement?  
 The types of electrodes used in bipolar measurement are a) Limb 
electrodes b) Floating Electrodes c) Skin electrodes  
 

9. Name the electrodes used for recording EMG and ECG.  
 Electrodes used for recording EMG are  
a) Needle electrodes  
b) Surface electrodes  
          Electrodes used for recording ECG are  
c) Limb electrodes  
d) Floating Electrodes  
e) Pregelled disposable electrodes  
f) Pasteless electrodes  
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10. State the importance of biological amplifiers.  
 Bio signals such as ECG, EMG, EEG, EOG have low amplitude and low 
frequency. So, amplifier is used to boost the amplitude level of bio signals.  
 

11. What are the requirements for bio-amplifiers?  
 Bio amplifiers must have  
a) High input impedance  
b) Isolation and protection circuit  
c) High voltage gain  
d) Constant gain throughout required bandwidth  
e) Low output impedance  
f) High CMRR  

 
12. What are the basic components of biomedical systems?  

 The basic components are  
a) Patient  
b) Transducer  
c) Signal processing equipment  
d) Display 
 e) Control unit 
 f) Stimulus  
 

13. List the lead systems used in ECG recording.  
 The lead systems used in ECG recording are 

 a) Bipolar Limb leads or Standard leads 
 b) Augmented unipolar limb leads  
c) Chest leads or precordial leads  
 

14. What is evoked potential?  
 The external stimuli are detected by the sense organs which cause 
changes in the electrical activity of the brain. Due to this, potential is 
developed in the brain as the response to external stimului like light, sound 
etc. It is called as evoked potential.  
 

15. What is PCG?  
 A Phonocardiogram or PCG is a graphic display of the sounds generated by 
the heart and picked up by a microphone at the surface of the body. 
Frequency response required is 5 to 2000 Hz. It is measured by special 
transducer or microphone.  
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16. Compare the signal characteristics of ECG and PCG.  
  

                     
17. Define latency as related to EMG. 

 Latency is defined as the elapsed time between the stimulating impulse 
and the muscle action potential. In other words it is the time delay between 
stimulus and response   
 

18. What are the important bands of frequencies in EEG and state their 
importance? 
 

Waves Frequency 
(Hz) 

Observation 

Delta(δ) 0.5 – 4 These wave occur in deep sleep 
in premature babies and in very 
serious organic brain disease.  

Theta(θ
) 

4 – 8 These wave occurs during 
emotional stress in some adults 
particularly during 
disappointment and frustration  

Alpha(α
) 

8 – 13 They found in the normal 
persons when they are awake in 
a quiet, resting state. During 
sleep they disappear.  

Beta(β) 13- 22 It is observed when the person 
is alert active, busy, or anxious 
thinking, active concentration  

 
19. What is EOG? 

  Electroculogram is the measure of the variations in the corneal – 
retinal potential as affected by the position and movement of eye. The EOG 
potentials are picked up by small surface electrodes placed on the skin 
near the eye.   
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20. State the importance of PCG signals. 
             The importance of PCG signals are  
          a) Different types of heart sounds are measured.  
          b) Additional sounds are heard between normal heart sound due to   
               vibration    
               setup in the blood inside the heart by sudden closure of valves.  

c) The presence of higher frequencies (mumurs) in the phonocardiogram 
indicates a possible hear disorder such as Aortic stenosis, Mitral 
regurgitation, mitral stenosis etc.   
 

PART-B 

1. Develop the EEG waveform in detail and its signal frequency bands. 
2. Explain the action potential waveform and analyze the following terms. 

Resting potential, action potential, absolute refractory period and relative 
refractory period. 

3. With neat diagrams explain the 12 lead system in ECG measurement 
4. Examine the different types of bio potential electrodes used in 

measurement of bio signals. 
5. With typical waveform demonstrate the characteristics of EMG and PCG 

signals. 
6. Draw a typical 8 channel EEG machine and discuss about its function. 

Draw the equivalent circuit of a pair of electrodes in electrolytic contact 
with a human being to measure bio-potential. 

7. Summarize the generation of PCG signal and discuss the measurement of PCG. 
8. Express the importance of 12 lead system in ECG. 

 
UNIT- II BIO-CHEMIACL AND NON ELECTRICAL PARAMETER 

MEASUREMENTS 

 

PART-A 

1. What are the typical values of blood pressure and pulse rate of an adult? 
 Systolic (maximum) blood pressure in the normal adult is in the 
range of 95 to145 mm Hg, with 120 mm Hg being average. Diastolic 
(lowest pressure between beats) blood pressure ranges from60 to 90 mm 
Hg, 80 mm Hg being average.  
 

2. What are systolic and diastolic pressures? 
 The heart’s pumping cycle is divided into two major parts systole 
and diastole. Systole is defined as the period of contraction of the heart 
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muscles specifically the ventricular muscle at which time blood is pumped 
into the pulmonary artery and the aorta. Systolic pressure is 120 mm 
Hg(average value). Diastole is the period of dilation of the heart cavities as 
they fill with blood. Diastolic pressure is 80 mm Hg (average value).  
 

3. What is the reason for decrease of cardiac output?  
 The reason for decrease of cardiac output may be due to low blood 
pressure, reduced tissue oxygenation, poor renal function, shock and 
acidosis.  
 

4. Define – Cardiac Output.  
 Cardiac output is defined as the amount of blood delivered by the 
heart to the aorta per minute. In case of adults during each beat, the 
amount of blood pumped ranges from 70 to 100 ml. for normal adults the 
cardiac output is about 4- 6 liters/ minute.  
 

5. State the principle behind the indicator dilution method.  
 The indicator dilution method is based on the principle that a known 
amount of dye or radio isotope as an indicator is introduced with respect to 
time at the measurement site, so the volume flow of blood can be 
estimated.  
 

6. What is residual volume?  
 Residual volume is the volume of gas remaining in the lungs at the 
end of maximum expiration.  
 

7. Define – Tidal Volume  
 Tidal volume is also called as normal depth volume of breathing or is 
the volume of gas inspired or expired during each normal quiet respiration 
cycle.  
 

8. What is total lung capacity? 
  The total lung capacity is the amount of gas contained in the lungs at 
the end of maximal inspiration.  
 

9. Define – Vital Capacity. 
  The vital capacity (VC) is the maximum volume of gas that can be 
expelled from the lungs after a maximal inspiration.  
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10. What is electrophoresis?  
  Electrophoresis is a method for separating and analyzing 
macromolecular substances such as plasma proteins. The method is based 
on the fact that, the molecules carry electric charges and therefore migrate 
in a electric field.  
 

11. How is cardiac output is used?  
  Using implanted electromagnetic fine probe on the aorta, find the 
cardiac output per minute directly can be found by multiplying the stroke 
volume with the heart beat rate per minute.  
 

12. What are the uses of gas analyzers?  
  Gas analyzers are used to determine the quantitative composition of 
inspired and expired gas to assess the lung function.  
 

13. What are the uses of blood flow meters?  
`  Blood flow meters are used to monitor the blood flow in various 
blood vessels and to measure cardiac output 
 

14. What are the applications of flame photometer?  
  Flame photometer is used to analyze urine or blood in order to 
determine the concentration of potassium (K), sodium (Na), calcium (Ca) 
and lithium (Li).  
 

15. What are blood cells?  
  The blood cells have important functions in our body. The red blood 
cell is used for the transport of oxygen and carbon dioxide. The white blood 
cells are part of the body’s defense against infections and foreign 
substances. The platelet is involved in the clotting of blood.  
 

16. What is the purpose PO2 electrode is used?  
  PO2 electrode is used to determine the oxygen tension in the blood. 
It is a piece of platinum wire embedded in an insulating glass holder with 
the end of wire exposed to the electrolyte into which the oxygen from the 
solution under measurement is allowed to diffuse through the membrane.  
 

17. How is auto analyzer useful in medical field?  
  Auto analyzer is used to measure blood chemistry and display that 
on a graphic recorder.  
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18. What are korotkoff sounds?  
  In the Blood pressure (BP) measurement, when the systolic pressure 
exceeds the cuff pressure, then the doctor can hear some crashing, 
snapping sounds through the stethoscope. These sounds are called as 
korotkoff sounds.  
 

19. What is cardiac output? What are the methods of measurement of cardiac 
output?  
  Cardiac output is the amount of blood delivered by the heart to the 
aorta per minute. For normal adult, the cardiac output is 4- 6 litres/min. 
The cardiac output is measured by using three methods. They are Fick’s 
Method, Indicator dilation method, Measurement of cardiac output by 
impedance change.  
 

20. What are the two methods of pulse measurement?  
  The methods used for measuring pulse are transmittance and 
reflectance methods. 
 

PART-B 

1. Describe with neat diagrams, the operation of a blood cell counter 
working on the principle of conductivity. List the drawbacks of the 
system .Explain the working principle of electromagnetic blood flow 
meter. What are its advantages and disadvantages? 

2. Evaluate the measurement of cardiac output using direct and indirect 
methods. (i)Analyze the measurement of blood pH value. (ii) Classify the 
temperature measurement methods 

3. Define the term “Cardiac Output “. How is cardiac output measured by 
dye dilution technique?  

4. Draw the block diagram of ultrasonic blood flow meters and explain the 
method of measuring the velocity of blood flow. 

5. Illustrate the PCo2 measurement principle technique and dye dilution in 
detail. 

6. Describe the methods of “blood cell counting” in detail. 
7. Evaluate the measurement of cardiac output by direct and indirect 

method. 
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UNIT –III ASSIST DEVICES 
 

PART-A 
 

1. Give two important factors that demand internal pace maker’s usage.  
 The two important factors that demand internal pace maker’s usage 
are (i) Type and nature of the electrode used (ii) Nature of the cardiac 
problems. (iii) Mode of operation of the pacemaker system.  
 

2. Classify Pacing modes  
 Based on the modes of operation of the pacemakers, they can be 
classified into five types. They are: 
 i) Ventricular asynchronous pacemaker(fixed rate pacemaker)  
ii) Ventricular synchronous pacemaker 
iii) Ventri defibrillator inhibited pacemaker (demand pacemaker)  
iv) Atrial synchronous pacemaker  
v) Atrial sequential ventricular inhibited pacemaker   
 

3. Distinguish between Internal and External pacemakers. 
 

S.No Internal Pacemakers External Pacemakers 
1. The pacemaker is a 

surgically implanted 
when if the skin near 
the chest or abdomen, 
with its output’s leads 
is connected directly to 
the heart muscle. 

The pacemaker is placed 
outside the body. It may 
be in the form of wrist 
watch or in the pocket, 
from that one terminal 
will go in the heart 
through the vein 

2. It requires open chest 
minor surgery to place 
the pacemaker 

It does not require open 
chest surgery 

3. It is used for temporary 
heart regularity 

It is used for permanent 
heart regularity 

4. There is no safety for 
the pacemaker, 
particularly in case of 
child carrying the 
pacemaker 

There is 100% safety for 
circuit from the external 
disturbances. 
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4. What are the batteries used for implantable pacemaker 
 The batteries used for implantable pacemakers are (i)Mercury cell 
(ii) Lithium cells (iii) Nuclear cell  
 

5. What types of electrodes are used in a defibrillator? 
  The electrodes used in a defibrillator are (i)Internal electrodes - 
Spoon shaped (ii)External electrodes -Paddle shaped 
  

6. What are the three types of exchangers used in HEMODIALYSIS system? 
 The three types of exchangers used in HEMODIALYSIS systems are 
i)Parallel Flow dialyzer  
(ii)Coil Hemodialyser 
(iii)Hollow Fiber Hemodialyser  
 

7. What is meant by fibrillation 
 The condition at which the necessary synchronizing action of the 
hrart is lost is known as fibrillation. During fibrillation the normal rhythmic 
contractions of either atria or the ventricles are replaced by rapid irregular 
twitching of the muscular wall. 
 

8. What is pacemaker? 
A device which is capable of generating artificial pacing impulses and 
delivering them to heart is known as pacemaker. 
 

9. What are the types of pacemaker? 
 Internal pacemaker 
 External pacemaker 
  

10. What is counter shock? 
The phenomenon of application of an electrical shock to resynchronize the 
heart is known as counter shock. 
 

11. What is IPP? 
It means intermittent positive pressure. 
Positive pressure ventilators are used to inflate the lungs with IPP. 
 

12. What are the types of current used in electrotherapy? 
 Galvanic current 
 Faradic current 
 Exponentially progressive current 
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 Surging current 
13. What are the advantages of diathermy? 

 The treatment can be controlled easily. 
 Use of appropriate electrodes permit the heat to be localized only in 

the region to be treated. 
  

14. What is heart lung machine? 
The machine which can provide extra corporeal circulation to the patient is 
known as heart lung machine. 
 

15. What is dialysis? 
Dialysis is a process by which the waste products in the blood are removed 
and restoration of normal pH value of the blood is obtained. 
 

16. What are the two methods of shortwave diathermy? 
 Capacitive method 
 Inductive method 
  

17. What is the use of proportioning pump? 
It is used to mix the pure water dialysate. Usual ratio of water and 
concentrate is 34:1. 
 

18. What is demand pacemaker? 
The pacemaker which provide the impulse based on the patients need is 
known as demand pacemaker. 
 

19. What are the components of pacemaker? 
 Pulse generator 
 Electrodes 
 Battery 

 
PART-B 

1. Summarize the functions and application of dialyzer. 
2. Discuss the following with neat diagrams. (i) R-wave inhibited pacemaker   
       (12) (ii) R-wave triggered pacemaker. 
3. Explain about the working and types of a dialyzer. 
4. How is atrial defibrillation arrested? Explain the setup used. What is a  
        Triggered type pacemaker? Discuss about its merits and demerits  
        compared to other types of pacemakers. 
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5. Draw the basic circuit diagram of a capacitive discharge type of cardiac  
 defibrillator and explain the Working Principle. List out the advantages of 
Rectangular Wave Defibrillators. 

6.   What is pacemakers? Explain the different types of pacemakers in detail. 
7.   Explain AC and DC defibrillators. 
8.   Explain atrial synchronous pacemakers and heart lung machine. 

 
 

UNIT-IV PHYSICAL MEDICINE AND BIOTELEMETRY 

 

PART-A 

 
1. What is meant by diathermy?  

 Diathermy is the treatment process by which, cutting coagulation of 
tissues are obtained.  
 

2. List the types of diathermy.  
 The types of diathermy are 
 i)Short wave diathermy  
ii)Microwave diathermy 
 iii)Ultrasonic diathermy 
 iv)Surgical diathermy  
 

3. What are the types of thermography?  
 The types of thermography are  
i). Infrared thermography  
ii) Liquid crystal thermography  
iii). Microwave thermography  
 

4. What are the different types of current that are used for medical 
applications?  
 The different types of current are Threshold current, pain current, 
let-go current, paralysis current, fibrillation and defibrillation current.  
 

5. Define - Endoscopes and mention some of its types. 
  Endoscope is a tubular optical instrument to inspect or view the 
body cavities which are not visible to the naked eye normally. Types of 
endoscopes are cardioscope, bronchoscope, laparoscope, otoscope, 
gastroscope etc. 
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6. What are the devices used to protect against electrical hazards? 
 i).Ground fault interrupt  
ii). Isolation transformer  
 

7. What are the two methods of shortwave diathermy?  
The two methods of shortwave diathermy are 
 i)Capacitive method 
 ii) Inductive method  
 

8. What is the modulation techniques used for biotelemetry? Mention the 
reason for adopting that modulation scheme 
 The two different modulation techniques used for biotelemetry are 
 i)Double Modulation  
ii)Pulse Width Modulation  
 The reason for adopting such a scheme i)Double modulation gives a) 
better The purpose behind this double modulation, it gives better 
interference free performance in transmission, and this enables the 
reception of low frequency biological signals. The sub modulators can be a 
FM (frequency modulation) system, or a PWM (pulse width modulation) 
system or a final modulator is practically always an FM system.  
 

9. What are the advantages of biotelemetry system?  
The advantages of biotelemetry systems are  
(i) It is used to record the biosignals over long periods 
(ii) The medical attendant or computer can easily diagonise the nature of 
Disease by seeing the telemeter biosignals without attending patient 
Room  
(iii) Patient is not disturbed during recording  
(iv) For recording on animals, particularly for research, the biotelemetry 
is greatly used 
 

10. Specify the frequencies used for biotelemetry. 
  Wireless telemetry system uses modulating systems for transmitting 
biomedical signals. Two modulators are used here. A lower frequency sub-
carrier is employed in addition to very- high frequency (VHF). This 
transmits the signal from the transmitter.  
 

11. What is a radio-pill?  
 The radio pill is capable of measuring various parameters that are 
available in the tract. With the help of radio pill type devices, it is possible 



 

14 
 

for us to measure or sense temperature, pH, enzyme activity and oxygen 
tesion values. These measurements can be made in association with 
transducers. Pressure can be sensed by using variable inductance and 
temperature can be measured by using temperature-sensitive transducer.  
 

12. What is the principle of tele stimulation?  
 Tele stimulation is the measurement of biological signals over long 
distance. 
 
13. What are the applications of biotelemetry? 

 Collection of medical data from a home or office. 
 Research on animals 
 Isolation of an electrically susceptible patient from powerline. 

 
14. List the various techniques used in surgical diathermy. 

 Cutting 
 Coagulation 

 
15. What are the device used to protect against electrical hazards? 

 Ground fault interrupter 
 Isolation transformer 

 
16. Define leakage current. 

Leakage current is an extraneous current flowing along a path other than 
those intended. It is due to ungrounded equipment. 
 

17. Define micro shock. 
A physiological response to a current applied to the surface of the heart 
that results in unwanted stimulation like muscle contraction is called micro 
shock. 
 

18. What are the different types of current? 
 Threshold current 
 Pain current 
 Let go current 
 Paralysis current 
 Fibrillation current 
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19. Define let-go current. 
It is the minimum current to produce muscular contraction. For men is 
about 16mA and for women its about 10.5mA. 
 

20. Define bio-telemetry. 
It is the electrical technique for conveying biological information from a 
living organism and its environment to a different location where it is 
observed. 

 
PART-B 

1. Enumerate the salient features of microwave diathermy and shortwave  
     diathermy. Write short notes on frequency selection with respect to   
     biotelemetry. 
2. Describe the working and construction of radio pill with an example.  
     Analyze the term Endoradiosande. 
3. Compare and explain the telemetry circuit diagram for the transmission of   
      EMG, ECG, EEG and Respiration Rate. 
4. Draw & Explain the block diagram of a single channel telemetry system  
      suitable for ECG Transmission. 
5. What are the advantages of Diathermy? Explain the Microwave Diathermy    
      with a block diagram Representation. 
6.   Elaborate the multiple channel telemetry system with neat diagrams. 

7.   Explain the principles of surgical diathermy and ultrasonic diathermy. 

8.   Describe the working and construction of radio pill with an example. 

 
UNIT-V RECENT TRENDS IN MEDICAL INSTRUMENTATIONS 

 

PART-A 

1. What is medical thermography? Mention its applications.  
 Thermography is the process of recording true thermal image of the 
surfaces of objects under study. It displays images representing the 
thermal radiation of skin areas. Thermogram contain both qualitative and 
quantitative information relevant to the image itself and to temperature. 
Medical applications of thermography i)Tumors ii) Inflammation iii) 
Diseases of peripheral vessels iv) Orthopedic diseases  
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2. List the types of lasers used in medical field  
 The types of lasers used in medical fields are  
i). Pulsed Nd-YaG laser  
ii). Continuous laser. Co2 laser  
iii). Continuous wave organ ion laser  
 

3. Define - Let-go current  
 Let – go current is the minimum current to produce muscular 
contraction. For men—about 16mA For Women—about 10.5 mA 
 

4. Define – Micro Shock 
 A physiological response to a current alied to the surface of the heart 
that results in unnecessary stimulation like muscle contractions or tissue 
injury is called as microshock.  
 

5. What are the advantages of performing surgery using LASER?  
 The advantages of performing surgery using LASER are i)Highly 
sterile ii) Non-contact surgery iii)Highly localized and precise iv)prompt 
surgery v)short period of surgical time  
 

6. Define – Macro Shock  
 A physiological response to a current applied to the surface of the 
body that produces unwanted stimulation like tissue injury or muscle 
contractions is called as macro shock.  
 

7. What are the applications of laser in medicine?  
 Laser is used in ophthalmology (eye problem), Gynecology (fertility), 
Plastic surgery, skin cancer etc.  
 

8. What is the purpose of using resuscitation unit? 
 Resuscitation unit is generally used in intensive care unit (ICU). In 
modern hospitals the resuscitation units are in the form of a mobile trolley.  
 

9. List the applications of Endoscope.  
 Endoscopes are used in hospitals for examination, treatment of 
disease and surgery.  
 

10. What is the use of laparoscope?  
 The laparoscope is used for analyzing abdominal related diseases 
and to perform operations in the abdominal region.  
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11. List the parts of endoscope unit. 
 Power supply 
 Argon laser 
 Partial beam splitter 
 Power meter 
 Lens system 
 Synchronous filter shutter 

 
12. Which laser is used for surgery? 

 Co2 laser 
 Erbium laser 
 Nedymium laser 

 
13. Write the properties of LASER. 

 It consist of high intense radiation in unique direction. 
 It contain two energy level bands. 
 It has two types of emission. 

 
14. What are the applications of laser in medicine? 

 Highly sterile 
 Non contact and bloodless surgery 
 Painless surgery 

 
15. Name the types of laser used in medicine. 

 Pulsed Nd-YaG 
 Co2 
 Ion laser 

 
16. What are the types of thermography? 

 Infrared thermography 
 Liquid crystal thermography 
 Microwave thermoghraphy 

 
17. What are the medical applications of thermography? 

 Tumours 
 Inflammation 
 Brain diseases 
 Burns 
 Orthopedic diseases 
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18. What is the need for image intensifier in an X-ray machine? 
The dull image of a fluoroscopic screen can be made brighter with the help 
of the image intensifier.  
 

19. What is the purpose of audiometer? 
It is am electronic acoustic instrument used to measure the hearing loss.   
 

20. What is hard X-Ray? 
These are used in the therapy of deep seated tumors which uses very high 
voltage obtained by linear accelerator. 

 
 


