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(Bio-Medical Engineering)
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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1. a)
Explain Signal to noise ratio with reference to the bio transducers.

b) Explain Stability with reference to the bio transducers.

c) A wheat stone bridge shown below consisting the following resistance R1=2 K(, R2 = 1 K(, R3 = 10 K( & R4 = 5 K(. Show that the null condition exists.
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2.
Describe the difference between deflection and null type circuits giving suitable examples 
3. a) 
Elaborate the differences between thermal and radiation detectors. 

    b) 
Explain the operation of a phototransistor device giving its applications.

4. a) 
Describe the application of two-coil inductance displacement transducer system.

    b) 
Describe the advantages of differential capacitive transducers with a neat sketch. 

5.
Explain principle behind photo- electric and piezoelectric transducers and its biomedical                   applications.  
6.
Draw a plot of blood pressure curve during systolic & diastolic identify the axis. What are the different modes of blood pressure measurement? 

7.
What is catheterization? Describe right, retrograde and transseptal catheterization.

8. a)
Explain the principle behind bioelectric amplifiers.

b) Write about differentiator circuit with neat schematic and derive the equation for the output voltage.
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1. a)
Explain the following characteristics:

      
i)
Resolution.

ii)
Hysteresis.

b) 
The wheat stone bridge shown below consisting the following resistance R1=1.2 K(, R2 = 3 K(, R3 = 2.2 K( & R4 = 5 K( and excited by a 12V dc source. Find the voltage E0.
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2. a)
What are the different sources of error in the bridge measuring circuit of Thermo resistive transducer, explain how can they be minimized.

     b) 
What is Peltier effect? Explain the different laws of thermocouple.
3. a) 
Give the classification of infrared detectors in temperature measurement and explain any one detector.

    b) 
Describe the advantages and disadvantages of photovoltalic cells.


4.
What is capacitive transducer? Describe differential capacitive transducers and its applications 

       in medicine.
5.
What is the physics behind ultrasound waves? An ultrasound wave propagating in human tissue has a frequency of 9.1 MHz. Calculate the wavelength.
6.
Give the theoretical basis of plethysmographic method for measurement of cardiac output also the circuit diagram for the instrumentation required for online monitoring of cardiac output?

7.
What is the use of dilution technique in medical diagnosis? Describe thermo dilution method.

8. a) 
Explain the block diagram of single channel biotelemetry system.

    b) 
Explain the difference between frequency division multiplexing and time division    multiplexing.
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1. a) 
Explain the characteristics of a transducer.

    b) 
What is Amplitude distortion? How it can be minimized.

2.
Show how a thermistor and strain gauge are used in instrumentation of bio signals giving one circuit in each case with all details.

3. a)
Explain the principle of photoconductive and photovoltaic detectors.

b) With a neat diagram explain the thermistor bolometer.
4. a) 
Explain how temperature compensation is achieved in measurement using strain gauges.

    b) 
Describe the applications of LVDT in biomedical engineering.

5.
Mention the different basic deformation modes of piezoelectric materials. Explain how heart sound can be measured using catheter tip piezoelectric sensor.

6.
Give the principle and setup for ultrasonic blood pressure measurement what transducers would you recommend for this measurement?

7.
Explain how blood flow rate can be measured using Doppler technique.

8. a) 
Describe portable telemetry system with diagram.

b) Explain the term CMRR.

c) Write a note on log amplifier.
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1. a) 
Describe the different sources of errors in biomedical transducer.

b) Describe the effect of phase distortion in biomedical transducers.

2.
Describe the principle behind thermocouple. Explain the circuit used in compensating the reference junction in thermocouple.

3.
What is a radiation thermometer? How is it used in medical thermometry?

4. a) 
Explain the terms: 

(i) Resistive transducer

(ii) LVDT.

b) Write the working principle of Inductive transducer. Describe its merits and demerits.

5.
Explain about the velocity transducers based on electromagnetic principle. Describe one application with neat schematic.

6.
What is ultrasonic? What is its frequency range in medical measurement? What type of waves are these? What are the different types of ultrasonic transducers available for medical use? Describe with diagrams.

7.
What is dilution technique? Describe the Fick, Dye and thermo dilution method.

8. a) 
Explain the operation of ECG isolation amplifier with circuit diagram? Also mention few applications of it.
    b) 
Explain the principle of operational amplifier with neat block diagram.
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