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1 
What are transducers? What is a digital transducer? Explain about different 

frequency domain transducers. What are the advantages of them? 
10 CO1 L1 

2 
With neat diagrams explain the working of Capacitive transducers based on: 

I. Change in the area of plates II. Change in the distance between the plates 
10 CO2 L2 

3 
Give detailed classification of Variable Inductance Transducers with suitable 

diagrams for each type. 
10 CO2 L2 

4 
Describe briefly about the working of Strain Gauge and derive the expression for 

Sensitivity of the Strain Gauge. 
10 CO2 L2 

5 Write Short notes on: (a) Thermoelectric Transducers (b) Load Cells 10 CO2 L1 

6 

a. A parallel plate capacitive transducer uses plates of area 250mm2 which are 

separated by a distance of 0.2mm. (i) Calculate the value of capacitance when 

the dielectric is air having a permittivity of 8.85*10-12 F/m. (ii) Calculate the 

change in capacitance, if a linear displacement reduces the distance between the 

plates to 0.18mm. Obtain the ratio of per unit change of capacitance to per unit 

change of displacement (iii) if a mica sheet of 0.01mm thick is inserted in the 

gap, calculate the value of original capacitance and change in capacitance for the 

same displacement Calculate the ratio of per unit change of capacitance to per 

unit change in displacement. The dielectric constant of mica is 8. 

 

6 CO1 L3 

a. Discuss the advantages and disadvantages of Electrical Transducers. 4 CO1 L2 

7 

b. A strain gauge is bonded to a beam which is 10cm long and has a cross section al 

area of 4cm². The unstrained resistance and gauge factor of the strain gauge are 

220Ω and 2.2 respectively. On the application of the load the resistance of the 

gauge changes by 0.013 Ω. If the modulus of elasticity for steel is 207GN/m², 

calculate: i) The change in length of the steel beam ii) The amount of force 

applied to the beam. 

6 CO1 L3 

c. What is a Proximity sensor? Explain briefly about Eddy current proximity 

sensors. 
4 CO2 L2 
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Sensors and Transducers(21EE641) IAT I solution 
1. What are transducers? What is a digital transducer? Explain about different 

frequency domain transducers. What are the advantages of them? 
 
Transducer is a device that converts one type of energy into one type of energy into 
other type for the purpose of measurement or transfer of information. 
Digital transducers: 
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4. Strain Gauge: 

A strain gauge is a device used to measure the strain of an object. It consists of an 
insulating flexible backing which supports a metallic foil pattern. The gauge is attached 
to the object by a suitable adhesive, such as cyanoacrylate. As the object is deformed, 



the foil is deformed, causing its electrical resistance to change. This resistance change, 
usually measured using a Wheat stone bridge, is related to the strain by the quantity 
known as the gauge factor. 
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