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Purpose:  This lab’s objective was to study the balanced bridge circuit and learn how to use the Wheatstone bridge for precision measurements of resistance in spools of wire.

Equipment:  

1. Wheatstone bridge with nichrome slide wire and tapping switch.

2. Resistance spools (5) mounted on a board:  10 m 22 AWG Copper, 10 m 28 AWG Copper, 20 m 22 AWG Copper, 20 m 28 AWG Copper, 10 m 22 AWG nickel silver.

3. 0.1 – 1.0 – 10.0 Ω decade resistor.

4. Galavanometer

5. 44 Ω reheostat.

6. DC voltmeter, 15V full scale.

7. Power leads (2), connecting leads (8).

8. 12 VDC power supply.

Procedure:  

1. The Wheatstone bridge was setup with the variable rheostat using a voltmeter to reduce the amount of voltage across the Wheatstone bridge to 4 V. 

2. The unknown resistance of the first spool of wire, 10 m 22 AWG Copper, was tested using the Galavanometer and the decade resistor.  The results were recorded in the LAB worksheet.

3. The test above was also performed for the rest of the spools of wire:  10 m 28 AWG Copper, 20 m 22 AWG Copper, 20 m 28 AWG Copper, 10 m 22 AWG nickel silver.

Data:  See LAB sheet.
Analysis:
See LAB sheet.

Questions:

1. Why could we not use the Wheatstone bridge to measure the resistance to current flow of an electric heater when it is operating?


The bridge has limited abilities due do its limited voltage capabilities.

2. Why does the procedure in this experiment instruct you to find a null point that is near the center of the slidewire? 

The device is most accurate when it is near the center.  

3. What is the effect of a change in the ambient temperature on the resistivity of the wire?  Give a quantitative answer using the temperature coefficient of resistivity for copper, α = 4.05 x 10 –3  °C –1.  Compare p at 20°C  to p at 28°C.

I

4. Cite the data from your experiment that supports the following relationships:  resistance is proportional to the length of the wire; resistance is inversely proportional to the cross-sectional area of the wire; resistance is proportional to the resistivity of the material.
R = p L/A;  0.3692 Ω = (1.67 e–6) (1000 cm) / 0.1011 cm2
Conclusion:

The Wheatstone sounds like the ohm meter called Megger, used for testing the grounding rods of an electrical grounding system.  This experiment had minimum equipment errors however; knowledge of the system was not detailed in the LAB sheet.  Some information was provided yet many assumptions were made on the knowledge of the Wheatstone system.  The figures detailed two fixed resistors R1 and R2 however, these resistors were actually suppose to be the Wheatstone and this device had a slider making the resistance variable when tapping the switch.
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