
  

4332  [ Turn over 

Name : …………………………………………………………… 

Roll No. : ……………………………………………..………….. 

Invigilator’s Signature : ……………………………………….. 

 CS/B.TECH/BME/NEW/SEM-4/BME-402/2013 

2013 

BIOSENSORS AND TRANSDUCERS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct answer of the following : 10 × 1 = 10 

i) Thermistors are made of  

 a) Metal b) Polymer 

 c) Ceramic d) Composite. 

ii) LVDT is an example of 

 a) Active Transducer b) Passive transducer 

 c) Both (a) and (b) d) none of these. 

iii) The most stable temperature transducer is 

 a) RTD b) Thermocouple 

 c) Thermistor d) None of these. 

iv) The material which is not used as piezoelectric material 
is  

 a) Quartz b) Rochelle salt 

 c) Alumina d) Barium titanate. 
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v) Thermistor can be used as a  

 a) Flow Sensor b) Temperature Sensor 

 c) Humidity Sensor d) None of these.  

vi) The conductivity of a LDR changes with the  

 a) Intensity of light  

 b) Current flowing through the LDR 

 c) Due to P-N Junction 

 d) None of these. 

vii) The value of action potential of a cell is 

 a) 20 mV b) 30 mV 

 c) 40 mV d) 50 mV. 

viii) In a 'Thermopile' the thermocouples are added in 
parallel to increase 

 a) Thermal-emf b) Thermal-current  

 c) Temperature d) None of these. 

ix) Diode is an electronic 

 a) Valve b) Machine 

 c) Amplifier d) none of these. 

x)  Skin impedance is denoted by a parallel combination of  

 a) Capacitor and resistor  

 b) Capacitor and inductor 

 c) Resistor and inductor 

 d) none of these. 

 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Write down the working principle of photovoltaic cell. 

3. What is meant by piezoelectric effect ? What are the 
materials generally used in piezoelectric transducers ? 
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4. Draw the five different types of indicator mediated optical 

fiber sensor with sketch.   

5. What do you mean by charged double layer ? Draw the basic 

electrical model for "electrode-Electrolyte-Skin interface". 

6. Write two different applications of LVDT in biomedical field 

and explain. 

7. Describe the current temperature characteristic of a 

Thermistor. 

    

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

8. a) Draw the Characteristic Curve of 'Power Vs temperature' 

for the two components of a thermocouple with 

mathematical calculation. 

 b) Draw the five different type of Indicator Mediated 

Optical Fiber Sensor with sketch. 

 c) Briefly discuss about the working principle of LVDT. 

   6 + 5 + 4  

9. a) Write the working principle of glucose sensor with 

sketch. 

 b) Write the name and draw the five different kind of body 

surface electrode used in Bio-Medical field. 

 c) Write the five application of strain gauge in biomedical 

field. 5 + 5 + 5 

10. a) Write the different selecting criteria of a transducer. 5 
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 b) Explain the operating principle of optical fiber sensor 
with sketch. 5 

 c) Write the different types of thermocouple with their 
industrial nomenclature range and the composition of 
the materials used. 5  

11. a) What is meant by gauge factor ? 

 b) Derive and expression for gauge factor of a strain gauge. 

 c) A 20mm length of wire used as a strain gauge exhibits a 
resistance of 150  Ω. When a force is applied in tension, 
the resistance changes by 2 Ω and the length changes 
by 0·07 mm. Find the gauge factor (G). 2 + 8 + 5 

12. a) What are the electrodes commonly used as skin surface 
electrode ? Explain these with diagram. 

 b) Draw the basic structure of a micro-electrode. Write the 
different material used for micro-electrode. 

 c) How would you measure the 
  

! 

CO
2

 content in blood ?  

   7 + 4 + 4 

13. Write short notes on any three of the following : 3 × 5  

 a) Piezoelectric transducer 

 b) Scintillation detector 

 c) Reference electrode 

 d) Electrode-tissue interface 

 e) Bio-MEMS.    

     


