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b) Elaborate the working principle of a pyroelectric sensor with a neat schematic and explain how it differs from a piezoelectric sensor? 

Design a potentiometer-based system to monitor the liquid level in an 
overhead tank, including equations for output voltage vs. liquid height. 

(a) Propose a sensor-based automatic lighting control for street lamps that 
switches ON at night and OFF during the day, using an LDR in a potential 
divider circuit. Justify the choice of threshold voltage. 

(b) ldentify a suitable sensor for measuring carrier concentration and 
doping type in semiconductor wafers. Explain its operating principle with 
relevant equations. 

(a) A strain gauge of 220 N and gauge factor 2.2 is bonded to a 12 cm steel 
beam. Upon loading, resistance changes by 0.015 2. Calculate the beam's 
change in length and comment on whether such a change is detectable in 
practical applications. 

(b) A piezoelectric crystal (6 mm x6 mm x 1.8 mm) is used to measure an 
applied force of 45 N. If voltage sensitivity is 0.055 V m/N, calculate the 
output voltage and discuss whether it requires amplification for digital 
processing. 
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a) A resistive humidity sensor exhibits the following output resistances 
when relative humidity (RH) is gradually increased and then decreased. 
Calculate the maximum hysteresis and overall sensitivity. 
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SLOT: A2 

b) In a Bourdon tube pressure gauge system as shown in figure 1, identify 5 

the primary and secondary transducers and explain the role of each. 

Secondary 
winding 1 

Maximum Marks: 50 

Secondary Pressure 

winding 

Bourdor 
tube 

Figure 1 - Bourdon tube-based pressure gauge system 

M 

a) Explain how a capacitor can be used as an angle sensor. Discuss which 

parameter 
variation-plate area, separation, or dielectric constant-offers 

the highest sensitivity and why? 
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