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UNIT – I  

PHYSIOLOGY AND TRANSDUCERS    

  

PART A 

1. Define   i. Absolute Refractory Period (ARP) 

                  ii. Relative Refractory Period (RRP)           
Absolute refractory period (ARP) 

During the initial portion of the action potential, the membrane cannot respond to any stimulus, no 

matter how intense the stimulus is. This interval is called ARP. 

Relative refractory period (RRP) 

ARP is followed by relative refractory period. During this period, action potential can be elicited by a 

super threshold stimulus. 

2. What are sensory nerves, motor nerves and mixed nerves? (NOV ‘12) 

The nerves that carry the information gathered by the sensory organs to the brain are called sensory 

nerves. They serve as message carriers for the brain. Motor nerves carry back the orders from the 

brain to the muscles and glands. Mixed nerves perform the function of the both sensory and motor 

nerves. 

3.  Define active transport? 

The process of transferring sodium ions from the intracellular fluid to the extra cellular fluid against 

the concentration gradients is termed as active transport. 

4. What are the different types of muscles? 

 Voluntary muscles: work at our will (arm muscle) 

 Involuntary muscles: work without our knowledge (muscle in the food canal) 

 Cardiac muscles: help in functioning of the heart and are working day and night without tired. 

5. Define resting potential and action potential. (NOV ‘13) 

The membrane potential measured when a equilibrium is reached with a potential difference across 

the cell membrane negative on the inside and positive on the outside is called resting potential.  

Range: -60 to –100V. When a stimulus is applied to a cell at the resting stage, there will be a high 

concentration of the positive ions inside the cell. So there will be slightly high potential on the inside 

of the cell due to imbalance of potassium ions. This is called action potential.Range:20Mv 

6. State all or nothing law 

Regardless the method of excitation of cells or the intensity of the stimulus, which is assumed to be 

greater than the threshold of stimulus, the action potential is always the same for any given cell. This 

is known as the all or nothing law 

7. What is meant by sodium pump? 

It is an active process, by which the sodium ions are quickly transported to the outside of the cell and 

the cell again becomes polarized& assumes its resting potential. The operation of this pump is linked 

with the influx of potassium into the cell, as if a cyclic process involving an exchange of sodium for 

potassium existed.              

8. Define evoked potential. 

Evoked potentials are the potentials developed in the brain as the responses to external stimuli like 

light, sound etc… The external stimuli are detected by the sense organs which causes changes in the 

electrical activity of the brain. It is also called Event related potential. 

9. Define motion artifacts 

Artifacts are spurious echoes which masquerade as real echoes. These are artificial echoes which 

appear on the screen. 

10. What is the principle of coulter counter? 

A platinum electrode is placed inside the orifice tube and a second electrode is submerged into the 

beaker containing the cell dilution, creating an electrical circuit between the two electrodes. Current 

will flow from one electrode to the other through the orifice. When the cell suspension is drawn 

through the orifice, cells will displace their own volume of electrolyte and cause a resistance change, 

which is converted to a voltage change and is amplified and displayed. 

11. Define systolic and diastolic pressure 

Systole is the period of contraction of the ventricular muscles during that time blood is pumped into 

the pulmonary artery and the aorta. Diastole is the period of dilation of the heart chambers as the 

blood fills the heart. For normal adult the systolic pressure is around 140 mm of Hg and diastolic 

pressure is around 80 mm of Hg. It is measured using non invasive blood pressure measuring device 

called as Sphygmomanometer. 
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12. Give the Nernst Equation for finding Half cell potential. 
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13. Give the relationship between action potential and muscle contraction (Nov ’12) 

        
14. Define perfectly polarized electrodes & perfectly non polarized electrodes     
Electrodes in which no net transfer of charge takes place across the metal electrolyte is called 

perfectly polarized electrodes. An electrode in which unhindered exchange of charge takes place 

across the metal electrolyte is called perfectly non polarized electrodes. 

15. What is a neurotransmitter? 

Neurotransmitters are chemical compounds that are produced by synaptic ends for the purpose of 

transmission of signals from one neuron to another. 

16. What is synapse? 

Interconnection between two neurons is termed as synapse. They form integral part of Neuronal     

communication. 

17. What is called the power house of the cell? 

Mitochondria is the power house of the cell which generates energy by utilizing ATP molecules. 

18. What is meant by cell? 

The basic living unit of the body is cell. The function of organs and other structure of the body   

are understood by cell organization. 

19. State the applications of medical instrumentation system? 

 To design experiments & clinical studies. 

 To summarize, explore, analyze & present data 

20. What are the applications of piezo electric sensors? 

  In cardiology 

  In phonocardiology 

21. Define transducers. 

Transducers are defined as a device which when actuated, transforms energy from one form to   

another. Generally, any physical parameters are converted into electrical form. 

22. Name the parameters that dictate the transducer capability 

 Linearity 

 Repeatability 

 Resolution and 

 Reliability 

23. Define sensitivity 

Sensitivity is defines as the electrical output per unit change in the physical parameter. High    
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sensitivity is generally desirable for a transducer. 

 

24. Name the 2 parts of a transducer 

 Sensing element 

 Transduction element 

25. What are the characteristics of resting potential? 

The value of potential is maintained as constant. And it depends on temperature and permeability.   

PART B 

1. Draw the structure of a living cell of our body and explain its constituents (NOV ’13) 

2. Discuss the different ways of transport of ions through cell membrane 

3. Draw the block diagram of a bio-medical instrument system and briefly explain about its       

    Components and specifications. (NOV ‘13) 

4. Describe a strain gauge pulse transducer with a suitable diagram. 

5. Draw the diagram & explain the functions of CNS. 

6. Describe the LVDT along with its electrical characteristics. 

7. Explain a) Ultrasonic Transducer b) Fiber optic Temperature sensor. (NOV ‘12) 

8. Write notes on a) Transducer selection criteria b) Piezoelectricity . (NOV ‘12) 

9. (i)Describe the characteristics of resting potential. 

    (ii)Explain the electrical conduction system of the heart. 

10.  Explain the function of Synapse in nerve cell. 
UNIT – II 

ELECTRO – PHYSIOLOGICAL MEASUREMENTS 

PART A       

1. What are the requirements of amplifiers used in biomedical recorders?   

 High power gain to activate the pen motor in the display. 

 An ideal non inverting amplifier to avoid cross over distortion. 

 Excellent frequency response in the sub audio frequency range 

 To avoid noise, limited high frequency noise is used 

2. Give some of the amplifiers used with recorders.  

 Differential amplifier         

 AC coupled amplifiers 

 Carrier amplifiers 

 Chopper input dc amplifiers 

 DC bridge amplifiers 

3. What are the electrodes used for ECG 

 Limb electrodes 

 Floating electrodes 

 Pregelled disposable electrodes 

 Paste less electrodes 

4. Give the different types of biomedical recorders. (NOV ’13) 

    Recorder                                       Frequency Response        

Potentiometric Recorder       1 Hz at 25cm peak to peak 

6 Hz at reduced amplitude 

Direct writing ac recorder     60 Hz at 40mm peak to peak 

200Hz at reduced amplitude 

Ink jet Recorder                    up to 1000Hz 

Electrostatic Recorder           up to 10 Hz 

Accuracy 0.1% -1000Hz 

   0.2%-1500 Hz 

2%-5000Hz 

                     20% -15 kHz 

Thermal array Recorder          Accuracy  0.2% -32Hz 

   2%-100Hz 

20%-320Hz 

UV Recorder                      up to 2000 Hz 

5. What are the different types of electrodes?     

 Surface Electrodes. 

These are used to measure Potentials from the surface of skin and to sense potentials 

from heart, brain and nerve. 

 Metal plate electrodes 

 Suction electrodes 
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 Floating electrodes 

 Internal electrodes (Depth and needle electrodes) 

These are used to measure the bioelectric potentials of highly localized extra cellular 

regions in brain or Potentials from a specific group of muscles. 

 Wire loop electrode 

 Silver sphere cortical electrode 

 Multi element depth electrode 

 Micro electrodes 

These are used to measure the bioelectric potentials near or within a single  cell. These 

are also called as intracellular electrodes 

 Metal microelectrodes 

 Supported metal micro electrodes 

 Micropipet electrodes 

6. What are the electrodes used for EEG? 

 Silver chloride disc electrode 

 Depth electrode 

 Small needle electrode 

 Silver ball or pellet electrodes 

 Carbon cloth electrode 

7. What are the electrodes used for EMG? 

 Needle electrode 

 Coaxial core electrode 

 Capacitive type needle electrode 

8. Give the need for electrode paste. (NOV ‘12) 

 Electrode paste decreases the contact impedance. 

 It reduces the artifacts resulting from the movement of the electrode or patient 

9. Give the typical biomedical signals their frequency range &amplitude.    

Parameter Freq Range Amplitude 

ECG .05 to 500Hz 

.05 to 120Hz (adequate) 

1uV-5mV 

Typical-1mV 

EEG .1 to 100Hz 

.5 to 70Hz(adequate 

2-200uV 

Typical:50uV 

EMG 5 to 2000Hz 25 to 5000uV 

ERG DC to 20 Hz .5uV to 1mV 

Typical:.5mV 

EOG DC to 100 Hz 10 to 3500uV 

Typical: 0.5uV 

10. How is the basic frequency of the EEG wave classified? 

EEG waves are classified into five different bands of frequency. 

 Delta         0.5-4Hz 

 Theta         4-8Hz 

 Alpha         8-13Hz 

 Beta            13-22Hz 

 Gamma       22-30Hz 

11. What are the basic functional blocks in recording system? 

 Electrodes Transducer 

 Signal conditioner 

 Writing system 

12. Define ECG, EEG, EMG. 

The electrocardiograph (ECG) is an instrument which records the electrical activity of the heart. 

Applications: 

 Catheterization laboratory 

 Coronary care unit 

 Cardiac diagnostic applications 

Electroencephalograph(EEG)instrument  used for recording electrical activity of the brain by suitably 

placing electrodes on the scalp. 

Electromyograph is an instrument used for recording the electrical activity of the muscles. 

Applications: 

 Electrophysiological testing 

 Clinical neurophysiology 
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 Neurology 

13. Define EOG, ERG. 

The measure of corneal-retinal potential is called Electrooculogram. (EOG). 

The recording and interpreting the electrical activity of eye is called Electro retinogram.(ERG). 

14. Define PCG. 

Phonocardiograph is an instrument used for recording the sounds connected with the sounds 

connected with the pumping action of the heart. These sounds provide indication for heart rate, 

rhythmicity. 

15. Give the disadvantage of using surface electrodes with EMG 

 Surface electrodes can be used only for superficial muscles 

 They are sensitive to electrical activity over too wide area. 

16. What for EMG is used? 

EMG is used for the measurement of action potentials, either directly from the muscle or from the 

surface of the body. 

17. Define the term latency in EMG. 

Electromyography (EMG) is a medical technique for evaluating and recording physiologic properties 

of muscles at rest and while contracting. For nerve conduction studies (NCS) studies, a noninvasive 

stimulator applies brief electrical impulses to a peripheral nerve transcutaneously, the nerve then 

transmits the impulse and a response is recorded by electrodes at some distance away. The time it 

takes for the stimulus to reach the recording electrodes is called as latency. It can be accurately 

measured and a velocity of transmission calculated. Healthy nerves will transmit the electrical 

impulse faster than diseased ones. 

18. What is the normal heart rate? 

The normal heart rate is 70 beats/min. 

19. What are the different components in an ECG waveform? 

P-wave, T-wave, R-wave, U-wave and ST-interval. 

20. What is phono cardiography? 

Phono cardiography is the measurement of heart sounds.  

21. What are the characteristics of a DC amplifier? 

It may need balanced differential inputs giving a high Common Mode Rejection Ratio (CMRR). It 

should have extremely good thermal and long term stability. 

22. Name two transducers used for respiratory rate measurement. 

Spriometers, Kymograph.  

23. Define slew rate. 

Slew rate is defined as the maximum output voltage change per unit time. 

24. Define Einthoven triangle. 

The closed path RA to LA to LL and back to RA is called Einthoven triangle. According to Einthoven 

the frontal plane of the body and cardiac electric field vector forms the two dimensional plane. 

25. List the brainwaves and their frequency. 

 Alpha 8 t-13 Hz 

 Beta 13 - 30 Hz 

 Theta 4-8 Hz 

 Delta 0.5-4 Hz 

PART B 

1. Discuss different types of surface and floating electrodes and its uses. (NOV ‘12) 

2. With a neat block diagram explain the working of an ECG machine. 

3. Describe the recording setup used in EMG. (NOV ‘12) 

4. Describe the recording setup used in ERG 

5. Describe the different modes of display used in Ultrasonography. 

6. (i) Discuss the different ECG lead configurations. (ii)Describe the different waves of EEG. 

7. With a neat sketch explain the recording setup of Electroencephalography. 

8. Describe the different waves of ECG and give its significance. 

9. Explain the importance of electrical safety in hazardous medical environment. (NOV ’13) 

10. Explain instrumentation amplifier and chopper amplifier in detail. (NOV ‘13) 
UNIT – III 

NON-ELECTRICAL PARAMETER MEASUREMENTS 

PART A 

1. What is hematocrit and what is it used for? 

The volume of packed red cells is called Hematocrit.  It is expressed as a percentage of the total blood 

volume. The hemotocrit can be used to calculate the mean cell volume (MCV). 

2. What is fibrin and blood serums? 
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One of the proteins, fibrinogen, participates in the process of blood clotting and forms thin fibers 

called fibrin. The plasma from which the fibrinogen has been removed by precipitation is called blood 

serum. 

3. What is korotkoft sound? (NOV ’13) 

When cuff in inflated to a pressure that only partially occludes the brachial artery turbulence is 

generated in thee blood as it spurts through the tiny arterial opening during each systole.  The sounds 

generated by this turbulence are called korotkoff sounds. 

4. Differentiate the methods in which the blood pressure is directly measured? 

Catheterization method involving the sensing of blood pressure through a liquid column.  In this 

method the transducers is external to the body and blood pressure is transmitted through a saline 

solution column in a catheter to this transducers.  This method also involves the placement of 

transducers through a catheter at the actual site of measurement in the blood stream. Percutaneous 

methods in which the blood pressure is sensed in the vessel just under the skin by the use eof a needle 

or catheter. Implantation technique in which the transducer is more permanently placed in the blood 

vessel. 

5. What is the range of pH value of blood?   

 pH- arterial blood -7.37-7.44 

 pH-venous blood-7.35-7.45 

6. What is the principle of Plethysmograph?  (NOV ‘12) 

Principle of operation   of plethysmograph depends on Boyle’s law.  Boyle’s law states that at a given 

Kelvin temperature the pressure of given mass of the gas is inversely proportional to its volume.     

 P* Vol = K* temp. 

7. What is the principle of electromagnetic flow meter? 
Electromagnetic blood flow meter are based  on the principle of  magnetic induction. A permanent 

magnet or electromagnet positioned around the blood vessel generates magnetic field perpendicular to 

the direction of blood flow. The formula for induced emf is given by Faraday law of induction, 

              L1 

         e= {   ux B .dL      

              0 

B=magnetic flux density; L=length between electrodes; U=instantaneous velocity of blood 

8. What is electrophoresis? What are its uses? 

Electrophoresis is defined as the movement of a solid phase with respect to a liquid. It is used in the 

clinical laboratory to measure quantities of the various types of proteins in plasma, urine and CSF, to 

separate enzymes into their component isoenzymes, to identify antibodies. 

9. Define mobility of a particle? 

The mobility of a given particle is directly related to the net magnitude of the particles charge. It is 

defined as the distance of centimeters a particle moves in unit time per unit field strength, expressed 

as voltage drop per centimeter. 

10. Define ventilation, tidal volume, TLC? (NOV ’13) 

Ventilation:- deals with the determination of the body to displace air volume quantitatively and the 

speed with which it moves the air. 

Total lung capacity (TLC):-is the amount of gas contained in the lungs at the end  

of maximal expiration. 

Tidal volume:-is the peak to peak volume change during quiet breath.  

11. What is the principle measurement range of respiratory rate? 

The principle measurement range of respiratory rate is 2-50 breaths/min. 

12. What is auscultation? 

The technique of listening to sounds produced by organs and vessels of the body is called    

auscultation. 

13. Discuss about the origin of heart sounds? 

With each heart beat the normal heart produces two distinct sounds described as “Lub-Dub”. The lub 

is caused by the closure of the atrioventricular valves, which permits flow of blood from the atria into 

the ventricles .this is called the first heart sound, it occurs approximately at the time of the QRS 

complex of the electrocardiogram. The dub part of the heart sounds is called the second heart sound 

and is caused by the closing of the semilunar valves, occurs about the time of the end of  the T wave 

of the cardiogram. A third heart sound is heard especially in young adults. Atrial heart sound is not 

audible and it occurs when the atria do not contract. 

14. What is embolism & thrombosis? 

 A blood clot in a vessel in the lung called an embolism. 

 Blood clot can also afflict the circulation in the lower extremities (thrombosis). 

15. What is myocardial infarct and angina pectoris? 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



EI2311 BIOMEDICAL INSTRUMENTATION            DEPT. OF EIE                   2013-2014 

 

An obstruction of part of the coronary arteries that supply blood for the heart muscle is called 

myocardial infarct or heart attack, whereas merely a reduced flow in the coronary vessels can cause a 

severe chest pain called angina pectoris. 

16. What is aging? 

Apparent error on PO2 measurement is a gradual reduction of current with time, almost like the 

polarization effect described for skin surface electrode. This effect is called aging has been minimized 

in modern PO2 electrodes. 

17. What is Beer’s law? 

The amount of the light absorbed  depends only on the no of molecules  of the absorbing substance 

that can interact  with the light. The absorbance is the same if the cuvette has the path length L,but 

concentration of the solution is doubled. 

    A = aCL(Beer’s law) 

    L = Path length of the cuvette 

    C = Concentration of the absorbing substance 

    A = Absorbtivity,a factor that depends on the absorbing substance. 

18. What is Fluorescence? 

Certain chemicals when illuminated by light with a short wavelength in the ultraviolet (UV) range, 

emit light with a longer wavelength. This phenomenon is called fluorescence. 

19. Calculate the cardiac output given spirometer O2 consumption 250 ml/min,    Arterial 

O2content 0.20ml/ml, venous O2content 0.15ml/ml. 

      F=dm/dt[ Ca-Cv] 

F =  0.25 liter/min 

(0.20 liter/liter)-(0.15 liter/liter)= 5 liter/min 

20. What is meant by Doppler effect? 

The frequency of the reflected ultrasonic energy is increased or decreased by a moving interface. The 

amount of frequency shift can be expressed as, 

             f=2V/λ 

f=shift in frequency of the reflected wave. 

V=velocity of the interface. 

λ=wavelength of the transmitted ultrasound. 

The frequency increases when interface moves towards the transducer & decreases when it moves 

away. 

21. Give the methods for measuring blood flow? 

 Indirect method – sphygmomanometer. 

 Direct method  

 Percutaneous insertion 

 Catheterization (vessel cut down) 

 Implantation of a transducer in a vessel or in the heart. 

22. What is cardiac output and its normal rate? 

Blood flow is highest in the pulmonary artery and the aorta, where the blood vessels leave the heart. 

The flow at these points is called cardiac output, is between 3.5 and 5liters/min in a normal adult at 

rest. 

23. What are the causes of Cerebrovascular accident (CVA)? 

When the blood flow in a certain vessel is completely obstructed,the tissue in the area supplied by this 

vessel may die. Such an obstruction in a blood flow of the brain is one of the causes of CVA or 

stroke. 

24. What are the methods involved in direct blood pressure measurement? 

 Auscultator method 

 Palpatory method 

25. Give the principle of transduction of heart sounds? 

      The sounds and murmurs which originate from the heart can be picked up from the chest using  

      stethoscope or by transduction of heart sounds in to electrical signal. 

PART B 

1. Explain Fick’s method for cardiac output measurement. (NOV ‘12) 

2. Explain the principles of plethysmography with the help of neat diagram 

3. Draw the block diagram of a fetal monitor and explain its uses 

4. Describe the arrangement of the various functional unit of an Intensive cardiac care unit   

    with the help of a neat block diagram 

5. (i)Explain the operation of electromagnetic blood flow meter. 

      (ii)What is spirometer? Give its applications. (NOV ‘13) 

6. (i)Describe the Blood pH measurement. (NOV ‘13) 

    (ii)Explain how the heart sounds are recorded. 
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7. Explain ESR & GSR measurement set-up. 

8. Describe the principle and working of an Oximeter with the help of neat diagram. (NOV ‘12) 

9. Explain the method to measure PCo2 and PO2 with a neat diagram and give its  

     importance in human physiology. 

10. Describe in detail a method to determine the Total Lung Capacity. 
UNIT – IV 

MEDICAL IMAGING         

PART A 

1. Give the limitations of conventional x-ray examination ? 

 It requires high voltage source to get high voltages from 20 -200 kv 

 It requires high voltage rectifier 

 Sharpness or clarity of the edges of the images is often reduced due to distortions in the x-

ray beam as it passes from the x-ray tube to patient  

 Density or darkness of the image is proportional to the amount of x-ray that penetrate the 

film, so the dose of x-ray used on patients increases  

 Movement of organs cant be determined 

2. Define nuclear magnetic resonance signal? (NOV ’13) 

 A patient in a an external magnetic field causes the magnetization of protons of hydrogen 

atoms in his body. 

 Due to magnetization, these protons align and precess about the external magnetic field 

,now a radiofrequency pulse at resonance frequency is transmitted into the patient under 

controlled condition. 

 Due to resonance condition proton responds by emitting radiofrequency signal. This is 

called nuclear magnetic resonance signal 

3. What is Biotelemetry? Give the block diagram of a bio-telemetry system? 

Bio-telemetry is the electrical technique which permits examination of the physiological data of man 

or animal under normal conditions and in natural surroundings without discomfort to the patient under 

investigation. 

Block diagram: 

 

 
4. What are the applications of telemetry? 

   Typical applications are: 

 Radio-frequency transmissions for monitoring astronauts in space. 

 Patient monitoring in an ambulance or in locations away from the hospital and where 

freedom of movement is desired. 

 Research on unstrained, unanesthetized animals in their natural habitat. 

 Use of telephone links for transmission of EEGs, ECGs etc. 

 Special internal techniques such as tracing acidity or pressure of gastrointestinal tract. 

 Isolation of a patient from power-line-operated ECG equipment to protect him from 

accidental shock. 

5. What are the types of radio telemetry systems? Give the basic principle for each type? 

The two types of radio telemetry systems are single channel telemetry and multi channel telemetry. In 

single channel system, a miniature battery operated radio transmitter is connected to the electrodes of 

the patients. This transmitter broadcasts the bio potential to a remotely located receiver, which detects 

and recovers the radio signals for further processing. FM or AM transmission is used. 

In multichannel telemetry, parameters such as ECG and  heart rate, respiratory rate, temperature and 

blood pressure can be transmitted simultaneously with appropriate pre-amplifiers, no. of sub carriers 

and modulators same as the no. of signals. Pulse width modulation is better suited. 

6. Define – radio pill? 

It is a pill that contains a sensor plus a miniature transmitter is swallowed and the data are picked up 

by a receiver and recorded. Such radio pills are used to monitor stomach pressure or pH. 

7. What is electro radiosonde? 

Electro radiosonde is a biotelemetry unit. It is a ‘radio pill’ less than 1cm^3 in volume so that it can be 

swallowed by the patient. As it travels through the gastrointestinal tract, it measures the various 

pressures it encounters. 

8. What are the disadvantages of implantable telemetry units? 

 For implant telemetry, the size and weight limitations are much more serious and the 

reliability requirement is more. 

Biological 

signal 
conditioner Transmission 

link 
Display Transducer 
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 These units also restrict the distance of transmission of the signal because it is greatly 

attenuated by body fluids and skin. 

 Encapsulation of the unit is required; the outer case and wires should be impervi0ous to 

body fluids and moisture. 

9. Give the two categories of measurements made with telemetry systems? 

 The measurements can be applied to two categories: 

 Bioelectrical variables, such as ECG, EMG, and EEG. 

 Physiological variables that require transducers, such as blood pressure, gastro intestinal 

pressure, blood flow, and temperatures. 

10. Draw the block diagram of a single channel radio telemetry system. 

 

 

 

 
11. Explain how telemetry can be used in transmitting stimulus signals to a patient? 

If an electrode is surgically implanted and connected to dead nerve endings, an electrical impulse can 

sometimes cause the nerves to function as once they did. If a miniature receiver is implanted 

subcutaneously, the electrical signal can be generated remotely and transmitted to the patient. This 

point brings up the possibility of using telemetry therapeutically. 

10. What is micro shock? (NOV ‘12) 

A physiological response to a current applied to the surface of the heart that results in unwanted 

stimulations like muscle contractions or tissue injury is called micro shock. It is caused when currents 

greater than 10µA flow through an insulated catheter to the heart. Proper proctection circuits should 

be used to overcome the microshocks. 

11. What is macro shock? (NOV ‘12) 

A physiological response to a current applied to the surface of the body that produces unwanted 

stimulation like muscle contraction or tissue injury is called macro shock. Taking the least body 

resistance to be 1K ohms the inter electrode voltage on the order of 75-120V could be dangerous. 

12. What are the parameters to be looked into in surgery to avoid tissue destruction? 

    Fine wire electrode 

    High RF volt 

    High cutting speed 

13. What is GFI? 

Ground fault interrupter protects patients against a macro shock that occurs if a person touches the hot 

lead with one hand and the ground with the other. 

14. Explain how static electricity can be hazardous 

Sparks from static electricity could ignite flammable gases, causing an explosion. Shocks from static 

electricity could cause cardiac arrest if applied to a pacing catheter. 

15. Explain therapeutic effect of heat? 

When tissue temperature is increased using diathermy, it results in hyperemia-an increase in blood 

flow through that part due to dilation of arteries and reduction in hydrodynamic impedance. Since 

pain is due to an oxygen deficiency in the tissues and an accumulation of pain eliciting (inducing) 

substances, the increased blood flow results in increased oxygenation and removal of these 

substances. Thus pain is reduced. 

16. What is thermograph? 

The human skin is almost a perfect emitter of infrared radiation proportional to the surface 

temperature at any location of the body. Thermograph is an infrared thermometer incorporated into a 

scanner so that the entire surface of a body or some portion of the body is scanned and the infrared 

energy is measured and used to modulate the intensity of a light beam that produces a map of the 

infrared energy on photographic paper. 

   Transducer 
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17. What are the applications of thermography? 

Thermography is used in the following fields: 

  To diagnise breast cancer (especially in pregnant women) 

  To detect tumors 

  Brain and nervous diseases 

  Hormone diseases 

18. What is endoscopy and give the different types. (NOV ’13) 

It is a tubular optical instrument to inspect or view the body cavities, which are not visible to the 

naked eye normally.  

Gastro-intestinal, fiberoscope(intestines), Broncho fiberoscope(,trachea), Laparosope(abdomen), 

Sigmoidoscope(rectum), Cystoscope (urinary bladder) etc. 

19. What is the advantage of using laser instruments? 

Highly sterile, precise (reason for being used in ophthalmology), bloodless surgery, minimal 

postoperative effects like swelling, pain and scarring, almost painless. 

20. Give the non-surgical applications of laser. 

Low power lasers induce subtle chemical enzymatic or metabolic changes in the human body. The 

wavelength coherence and power of the laser can be controlled to generate such photo biological 

effects. They are also used to cure skin cancers like oral carcinoma. 

21. What is photocoagulation? 

Heating of tissues to about 60 deg. denatures the proteins, thereby arrests bleeding. The target 

molecules used for light absorption are hemoglobin and pigment epithelium. Laser photocoagulation 

is used in surgery of spleen, liver and kidneys. 

22. Explain the principle of cryogenics. 

When tissues are at –20 deg,there is a formation of ice crystals and increase of salt concentration 

within the cell. Thus neurosis of the tissue takes place. This method of killing diseased cells is called 

cryogenics, which is painless. Liquid nitrogen is used for this purpose and is used for blood clotting in 

surgery. 

23. Give the principle of Electro surgical coagulation. 

High frequency current is made to flow through the tissue thereby causing coagulation from inside of 

the tissue just under the electrode. It’s another method used in modern surgery for reducing blood 

loss. 

24. What is Hemostasis? 

Concurrent use of continuous high frequency (RF) current for cutting and a RF wave burst for 

coagulation is called Hemostasis mode. 

25. What is fulguration? 

By passing sparks from a needle or ball electrode of small diameter to the tissue the developed heat 

dries out the superficial tissue without affecting deep-seated tissues. This is called fulguration in 

which the electrode is held near the tissue without touching it and due to the passage of the electric 

arc, the destruction of superficial tissue takes place. 

26. What is desiccation? 

The needlepoint electrode are struck into the tissue and kept steady while passing electric current 

This creates a high local increase in heat and drying of tissues. This is called dessication which 

produces dehydration in the tissues.  

27. Define electrotomy. 

When the electrode is kept above the skin an electric arc is sent. The develop heat produces a wedge 

shaped narrow cutting of the tissue on the surface. By increasing the current level, deeper level cutting 

of the tissues takes place. Normally continuous RF current is used for cutting. 

28. Define Blending. 

When the electrode is kept above the skin  , the separated tissue or nerves can be welded or combined 

together by an electric arc. This is called blending. 

29. How does a CT scan work? (NOV ‘12) 

Computer Tomography is the measurement taken from transmitted X-ray through the body and 

contains information on all the constituents of the body. This information is presented in a 2-D 

picture. 

30. State the advantages of microwave thermography. 

When compared to the infrared radiation intensity, microwave is about 108 

times greater in wavelength. Thus temperature difference up to 0.1K can be detected in a depth of 

1cm in tissue and 8cm in fat and bones. 

31. Mention the effects of electric current on the human body? 

 A physiological response to a current applied to the surface of the body that produces 

unwanted simulations like muscle contraction or tissue injury. It is also known as macro 

shock  
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 Taking the least body resistance to be 1K ohms the inner electrode voltage on the order of 75-

120v could be dangerous. 

 Micro shocks occurs when current greater than 10µA flow through an insulated catheter to the 

heart. 

 

PART B 

1. Give an account of patient monitoring through Bio telemetry. (NOV ‘13) 

2. Explain the working of a color Doppler monitor system with a help of a neat block diagram.  

3. What are the different medical applications of thermography?  

4. What are the uses of endoscopes in medicine? Describe anyone of the therapeutic  

instrument using endoscope. (NOV ‘12) 

5. What do you mean by CT? Give the mathematical details of obtaining X-ray image in CT. 

6. What are the problems associated with the implant telemetry circuits 

7. Explain the use of endoscopy with a neat block diagram.  

8. Give an account of working of MRI equipments. (NOV ’13) 

9. Explain the principle of working and applications of Ultrasonography. (NOV ‘12) 

10. With necessary diagrams explain the different display modes used in ultrasonic imaging systems. 

11. Write short notes on Endoscopes & X-ray machines. 

UNIT – V 

ASSISTING AND THERAPEUTIC EQUIPMENTS 

PART A 

1. Which is the natural pacemaker in the human body? (NOV ‘12) 

The sinoatrial node (SA)  is the natural pacemaker in the human body. 

2. What is the cardiac pacemaker and why is it used? 

It is an electrical stimulator that produces periodic electric pulses that are conducted to electrodes 

located on the surface of the heart (Epicardium), within the muscle(myocardium) or within the cavity 

or the lining of the heart ( Endocardium). 

3. List the different modes of operation in pacemaker 
Based on the modes of operation of the pacemakers they can be classified into five types : 

 Ventricular asynchronous pacemaker( fixed pacemaker) 

 Ventricular synchronous pacemaker 

 Ventricular inhibited pacemaker (demand pacemaker) 

 Atrial synchronous pacemaker 

 Atrial sequential Ventricular inhibited pacemaker 

4. What is heart block? (NOV ’13) 

When the conduction system fails to transmit pacing impulses from atria to ventricles properly heart 

block occurs. 

I degree: excessive impulse delay at AV junction due to which PR interval > 0.2. 

II degree: intermittent inhibition of pacing impulses 

III degree: complete blockage of the impulses. 

5. What is NSR? 

NSR- Normal Sinus Rhythm 

Any change in the NSR results in a condition called Arrhythmia 

It can also cause BRADYCARDIA. A condition of slow heart where the heart rate reduces to 30-50 

beats per minute (BPM) resulting in insufficient blood supply to the human body.It causes dizziness 

and loss of consciousness. 

6. Types of Pacemakers 

Internal and External 

Internal :Synchronous and Asynchronous 

7. Characteristics of Asynchronous Pacemakers. 

 free running 

 pulses at uniform rate 

 fixed heart rate 

 regardless of what is going on in the heart it functions 

8. Battery used in the PM 

 Lithium Iodide and Mercury which has a life of nearly 10 years. 

9. Types of PM ( on the basis of electrodes used) 

Unipolar-single electrode in contact with the heart and the other electrode is a reference electrode 

which is placed anywhere else in the body. 

Bipolar _two electrodes are placed on the heart and stimulus is applied across them. 

10. What is the external part of the PM made of? 

Titanium and stainless steel. 
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11. Types of Synchronous PM 

 Demand Pacemaker 

  Atrial synchronous PM 

12. Explain Demand Pacemaker 

It is a pacemaker with the feed back loop which detects the QRS complex of ECG signal from 

electrodes and amplifies it. This resets the timer present inside and the heart rate is maintained at 60-

80 BPM. 

13. Explain Atrial Synchronous Pacemaker. 

It detects the electrical signal corresponding to the contraction of atria and uses appropriate delays to 

activate a stimulus pulse to the ventricles. 

14. What is cardiac fibrillation? 

It is a condition wherein the individual myocardial cells contract asynchronously with  

only very local patterns relating the contraction of one cell and that of the next. 

It causes irreversible brain damage. 

15. Define Defibrillators 

It is a device that delivers electric shocks to the heart muscle undergoing fatal arrhythmia. 

16. Types of Defibrillators. 

 AC defibrillators 

 Apacitive discharge defibrillators 

 Apacitive discharge delay line defib. 

 Rectangular wave defib. 

17. What is the eqn of energy stored in the capacitor of a defib.? 

E=CV2/2 

Where, E-energy in joules 

C- capacitance of the capacitor 

V-voltage of the capacitor. 

18. What is the maximum energy given from the defib.? 

The maximum energy given from the defib is nearly 400 joules for a voltage range of 2-9 kV. 

19. Advantages of rectangular wave defib. 

 Less peak current 

 No inductor 

 Uses physically smaller electrolytic capacitors 

 No relay 

20. Electrodes used for defibrillator. 

There are three types of electrodes used. 

 Internal electrodes( spoon shaped) with well insulated handles 

 Paddles for external fib.) having a diameter of nearly 100 mm. 

 Disposable electrodes 

21. Cardioverter-Define 

Defibrillator pulse must be synchronous with the R wave of the ECG so that it is applied to a patient 

shortly after occurrence of the R wave. 

It treats the atrial arrhythmia which is like a flutter/atrial tachycardia causing the ventricles to contract 

at an elevated rate. 

22. What is ventilator and mention its uses. 

Ventilator is a device used in intensive care unit to provide oxygen enriched, medicated air to a 

patient at a controlled temperature. Ventilators can operate in different modes: Controlled mode and 

assist mode. 

The Ventilator treatment gives the following: 

 Adequate ventilation 

 Elimination of respiratory work 

 Increased intrathoracic pressure. 

23. Define the term Electrotherapy. 

Simulators are used for treatment of paralysis with totally or partially denervated muscles, for the 

treatment of pain, muscular spasm and peripheral circulatory disturbances. This technique is called 

Electrotherapy which uses low volt, low frequency impulse currents. 

24. Dialysis- define 

It is used in the treatment of acute or chronic renal (kidney) failure. It is a process which involves 

removal of waste products from blood and obtaining normal pH. 

25. Types of dialysis. 

Hemodialysis and Peritoneal dialysis. 

26. Two types of semipermeable membranes used in the dialysis. 

  Peritoneal membrane for peritoneal dialysis  
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 Cellulose sheet for hemodialysis 

27. Two basic units of hemodialysis 

 Exchanger  

 Dialysate delivery system 

28. What are the three types of exchangers used? 

 Coil dialyzer 

 Parallel plate dialyser 

 Hollow fiber kidney 

29. Complications due to dialysis. 

Infection,Septimia,Rapid changes in the electrolytes esp potassium(K) causes 

arrhythmia,Hypotension 

30. Advantages of hemodialysis. 

It is better than peritoneal dialysis and it can be done at home. 

31. Complications of Hemodialysis. 

Air bubbles resulting in air emboli which may be life threatening. Hence a bubble detector is to be 

used. Concentration of the electrolytes also need to be measured by measuring the conductivity of the 

blood as it might result in re-entering of the dialysate into the blood stream. 

32. Hemodialysis-Define. 

It is the removal of chemical substances forom the blood by passing it through tubes made of 

semipermeable membrane. 

33. Compare hemodialysis and peritoneal dialysis. 

Extracorporeal Dialysis (Hemodialysis) 
Intracorporeal Dialysis (Peritoneal 

dialysis) 

 In this procedure, blood is purified by an 

artificial kidney machine called 

hemodialyser in which the blood is taken out 

from the body and waste products diffuse 

through a semipermeable membrane which 

is continuously rinsed by a dialyzing 

solution or dialysate. 

 The peritoneal cavity in our body 

is used as a semipermeable 

membrane and by passing the 

dialysate into it , waste products 

are removed from the blood by 

diffusion 

 More effective to separate the waste 

products 

 Less effective 

 Technically complex and risk one because 

the blood is taken out from the body 

 Simple and risk free 

 Dialyzing time is about 3 to 6 hours  Dialysing time is about 9 to 12 

hours 

34. Heart lung machine- Define. 

It maintains the blood circulation and oxygenates blood during  heart surgery. 

35. List parts of the heart lung machine. 

 Pump head (peristaltic pump) 

 Cannula- it is a plastic tube that carries blood to and fro the body. 

36. What are the Perfusion system-parts 

 Heat exchanger/oxygenator 

 Y adaptor and Suckers 

37. How does the pumping action occur? 

The rollers rotate on the rotating arm which compress the tubing carrying the blood forcing the blood 

ahead of the compressed section. 

38. Assembly of oxygenator. 

Input port is called positive O2 minus side and the output port is called O2 positive side. 

39. What are the components of a dialyser 

Metering pump, Mixing chamber, Pump and an exchange chamber 

40. What is Diathermy? What are its advantages? (NOV ‘12) 

The term Diathermy means ‘through heating’ or producing deep heating directly in the tissues of the 

body. In the practice of physiotherapy, diathermy is used for producing heat stimulus by application 

of high frequency energy. 

The advantages of diathermy are: 

 The subject’s body becomes a part of the electrical circuit and heat is produced within the 

body and not transferred through the skin. 

 The treatment can be controlled precisely. Careful placement of the electrodes permits 

localization of the heat to the region to be treated. 

41. Explain the different electro surgery techniques using diathermy units? 

     Fulguration: 
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The term ‘fulguration’ refers to a superficial tissue discolouration without affecting deep-seated 

tissues. This is obtained by passing sparks from a needle or ball electrode of small diameter to the 

tissue. 

 Desiccation: 

The needle point electrodes are struck into the tissue and kept steady while passing electric 

current. This creates a high local increase in heat and drying of tissues takes place. This is called 

‘desiccation’ which produces dehydration of tissues. 

 Electrotomy: 

When the electrode is kept above the skin, an electrical arc is sent. The heat developed produces a 

wedge shaped narrow cutting of the tissue on the surface. This is called electrotomy. 

 Coagulation: 

When the electrode is kept near the skin, high frequency current is sent through the tissue in the 

form of bursts and heating it locally so that it coagulates from inside. 

The concurrent use of continuous R.F. current for cutting and a R.F. wave burst for coagulation is 

called Hemostasis mode. 

42. What is dia-pulse shortwave diathermy? What are its advantages? 

In shortwave diathermy, heating of the tissues is carried out using R.F. waves of freq 27.12 MHz. 

Instead of continuous R.F. waves, if R.F. pulses of 65 µs with an interval between pulses of 1600 µs 

are used it is called Dia-pulse diathermy. 

The main advantages of this method are: The excess tissue fluid associated with cellular damage is 

reduced. The healing rate is enhanced. The depth of penetration is correctly adjusted. There is no 

danger of burns. 

43. What are the two applications techniques of shortwave diathermy? 

The two application techniques of shortwave diathermy are : Condenser method and Inductothermy. 

44. Explain condenser method of shortwave diathermy? 

In the ‘Condenser method’, the output of the diathermy machine is connected to metal electrodes 

called PADS. They are placed on the body so that the portion of the body sandwiched between them 

acts as dielectric of the capacitor. 

45. Explain Inductothermy? 

In Inductothermy, the output of diathermy machine is connected to a cable which is coiled around the 

arm or any other portion of the body. Deep heating in the tissue results from electrostatic field 

between ends of the cable carrying RF current whereas the heating of the superficial tissues is 

obtained by eddy currents of magnetic field around its centre. 

46. What is microwave diathermy? 

Microwave diathermy involves the process of irradiating tissues of the patient’s body with very short 

wireless waves having frequency in the microwave region. Typically, the frequency used is 2450 

MHz corresponding to a wavelength of 12.25 cm. Heating effect is produced by the absorption of the 

microwaves in the region of the body under treatment. 

47. Explain the principle of ultrasonic diathermy and give its applications? 

In this method, the heating effect is produced because of the ultrasonic energy absorption property of 

the tissues. The amount of energy absorbed by the tissues is depending upon the frequency of 

ultrasonic waves from a conventional crystal oscillator. 

Applications: 

The ultrasonic diathermy is very helpful to cure the diseases of the peripheral nervous system like 

neuritis, skeletal muscle system like arthritis and skin like ulcers. The effect of ultrasonics on the 

tissue is a high speed micro massage used in the treatment of soft tissue lesions. 

48. What are bladder stimulators? 

When the microurition reflex which controls emptying of the bladder, guards against urinary tract 

infections and kidney malfunctions is faulty it may result in chronic infection called paraplegia. 

Bladder stimulators are those which activate the microurition reflex by remote electronic stimulation 

of a permanently implanted spinal electrode. 

49. What are cerebellar stimulators? 

In case of epilepsy, chronic stimulation to the cerebellum is provoked by transcutaneous inductive 

coupling, through an antenna fixed subcutaneously on the chest. The electrodes are placed on anterior 

or posterior lobe of cerebellum. Such stimulators are called cerebellar stimulators. 

50. How is pain relief obtained through electrical stimulation? 

The electrical stimulation can create impulse transmission within the large fiber and stimulate enough 

positive excitation to subsequently inhibit pain impulses. The impulses are produced in a battery 

powered pulse-generator and are applied to the painful area of the body by means of electrodes. These 

signals seem to jam the pain signals traveling along the nerve pathways before they can reach the 

brain. 

51. Name some of the medical stimulators? 
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Some of the widely used medical stimulators are: Medtronic Neuromed Transcutaneous Nerve 

stimulator (TNS), Dorsal Column Stimulators (DCS), Bladder stimulators and Cerebellar stimulators. 

These are mainly used in the treatment of pain in the muscles and application of electrical energy to 

the patient. 

PART B 

1. (i)What is a Pacemaker? Describe the operation of a Fixed rate maker. (NOV ‘12) 

      (ii)Explain the operation of shortwave diathermy.  

2. (i)What is defibrillator? Explain the operation of DC defibrillator. (NOV ’13) 

 (ii) Describe the construction and operation of Hemodialysis method. NOV ’13) 

3. Draw the diagram and connection of a short wave diathermy and explain its uses. (NOV ‘12) 

4. Explain any one type of nerve stimulator with the help of a neat diagram. (NOV ‘12) 

5. Explain the different types of muscle stimulators with required sketches. 

6. What are artificial kidneys & artificial heart? Explain their construction and working principle. 

7. Explain the origin and working of heart-lung machine. 

8. Write short notes on Prosthetics & Onthotics. 

9. What are the elements of audio & visual aids? Explain their significance. 

10. Explain ventilators with its types. 

11. What is Lithotripsy? Explain nerve and muscle stimulator. (NOV ‘12) 

12. Explain in detail about the components of a Dialyzer. 
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