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As you have read in your lab manual, a Wheatstone bridge has resistors in a parallel 
circuit where two resistors are in one branch of the parallel circuit and two resistors are 
in the other branch as shown in Fig. 1.  

 

 
Figure 1. A Wheatstone Bridge with power supply Vs and a voltmeter across junctions B 

and C. The current I splits into I=I1+I2 at junction A. 

 

The current I will split at junction A where I1 will go through R1 and R2, and I2 will flow 
through Rx (unknown resistance) and Rs (standard resistance). The voltmeter is placed 
across junctions B and C so that when the bridge is balanced, the voltmeter will read 0 
(when the voltage potential is the same at points B and C). The resistors R1 and R2 can 
consist of a resistor with a sliding contact that breaks the resistor into two resistors, R1 
and R2. As the sliding contact moves across the resistor, R1 increases or decreases 



while R2 decreases or increases. The sliding contact can be adjusted until the voltmeter 
reads 0 and I1R1=I2Rx and I1R2=I2Rs. 

There are times when you would like to measure a small change in resistance, and a 
Wheatstone bridge is a nice construct for this situation, also. The detection of small 
traces of analytes is an application of the Wheatstone bridge that has been used in 
research projects. Instead of traditional resistors in the Wheatstone bridge, a 
piezoresistive microcantilever can be used in one or more legs of the bridge as shown 
in Fig. 2. A microcantilever as seen in Fig. 3 is about 120 µm long by 50 µm wide and is 
similar to a diving board where one end is attached to a substrate and the other end is 
left to dangle in the air. The microcantilever has a piezoresistive wire embedded in its 
surface that changes resistance when the microcantilever bends (imagine how a diving 
board bends when you walk out to the end of it before you jump off). One or more of the 
microcantilevers can be coated with a substance that will interact with the analyte that 
you are interested in detecting. Instead of balancing the bridge, the voltage across the 
BC junction in Fig. 1 (or across V11 and V21 in Bridge 1 in Fig. 2) is monitored so that 
the voltage changes when the analyte attaches to the material on the gold-coated 
cantilevers. For example, the gold-coated cantilevers may be coated with a polymer that 
reacts to ethanol to detect how the body metabolizes ethanol by using an implantable 
device with the microcantilevers as a sensor like the prototype shown in Fig.4. The 
microcantilevers could also be coated with an aptamer (oligonucleotide) that is a lock 
and key mechanism for cocaine for detection inside the body. Aptamers are useful since 
they have specificity and high affinity for binding. Other chemicals such as explosives or 
toxic materials can be sensed in very low quantities (parts per million or better) with 
properly chosen coatings.2 

 
Figure 2. Arrays of piezoresistive microcantilevers that are arranged in a Wheatstone bridge configuration 

where the gold-coated microcanitlevers are coated with a material that will react with the analyte of 
interest. 



 
Figure 3. A gold-coated piezoresistive microcantilever. 

 

Figure 4. An implantable telesensor that uses cantilevers as the sensor.1 

 

 



Questions: 

1. What is the resistance of an aluminum wire of length 0.05 m and diameter 0.001 
m? Use Equation 6 on page 181 and Table 1 on page 182 of your lab manual.3 

2. Your sliding contact resistor is controlled by a 10-turn dial with each increment of 
the dial marked for 0.01 turns. What is the unknown resistance in the balanced 
Wheatstone bridge when the dial is turned to 6.46 (n1) and the standard 
resistance is 2 Ω? 
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