Name__________________Box#____
Date________________per____
AP Physics C - Resistivity of materials

Objective: The purpose of this laboratory exercise is to investigate how local geometry plays a role in a wire’s resistivity. Such things as the diameter and length of a wire will play an important role in the overall resistance of the wire. Setting up a variable source of potential and measuring this potential can allow us to measure the resistivity of the wire.

Materials: Long mounted wire, connecting electrical leads, ammeter, voltmeter, DC power source, micrometer.
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Procedure: 

1. Measure and record the diameter of the wire in meters using the micrometer.

2. Assemble the circuit as shown in the diagram to the left.

3. Measure and record the initial starting potential.

4. Measure and record the current.

5. Begin by placing the “x” lead at the 10 cm position on the wire.

6. Measure and record the voltage at this position.

7. Repeat steps 3 & 4 for incremental 10 cm lengths.

8. Plot a Voltage versus Length graph and do a linear regression.
Diameter of wire in inches = _______________  



Initial Potential (at 1-m) = ____________________

Initial Current (at 1-m) = _____________________

Data Table

	Voltage (volts)
	Length (meters)

	 
	0.10

	 
	0.20

	 
	0.30

	 
	0.40

	 
	0.50

	 
	0.60

	 
	0.70

	 
	0.80

	 
	0.90


Slope = __________________________

Calculations: (SHOW ALL WORK)

1. Convert the wire’s diameter to meters (1-inch = 0.0254 m) and then calculate the wire’s cross sectional area using the equation for the area of a circle. 

2. Calculate the resistance of the wire we using Ohm’s law with your initial current and potential readings. 
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3. Using the total length and the total area to solve for the resistivity of the metal wire.

The wire itself is made up of Nichrome which has a resistivity value of:

 1.20 x 10-6 m. Determine your percent error for this experiment
Another idea that can be illustrated here uses the graph. The idea here is that you can set up a ratio between the voltages and the amount of wire you use. If we cross multiply we see that the ratio of the voltages and the displacement match the axes of the graph we just plotted. Since the initial length of wire is equal to ONE, the slope of the graph is equal to the initial potential of the 1-m wire.  Using your slope, determine a % difference with the initial potential reading. 
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