
Resistivity Lab Experiment

Title: Resistivity
Theory:

Resistivity is an intrinsic property of a material.  It is a measure of the ease at which electrons can flow in a material.  Resistivity follows the relationship:
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Where: R = Resistance


A = Cross sectional area (πr2)


L = Length of conductor

If you solve the formula for R, you will get
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.  The resistivity, (, is a proportionality constant independent of the physical dimensions of the wire.  Furthermore, you will see that resistance is directly proportional to the length of the conductor and inversely proportional to the cross sectional area.  To be more specific, the resistance will decrease as the cross sectional area increases and length decreases.  Utility companies seek to use power line materials with the largest cross sectional area to reduce transmission costs associated with smaller diameter cable.  
While resistivity is an inherent property of a material, it is also dependent on temperature.  As the temperature approaches 0o K, the resistivity approaches zero.  When the resistivity goes to zero, so does the resistance.  The resulting condition is called superconductivity.  Maglev trains rely on superconductivity for the electromagnets that they use for propulsion. 
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Note: The Resistivity is zero at 0K, therefore, the resistance is also zero.
Objective: 

-
To determine the resistivity of various wires.

· To understand the influences of material composition and resistivity. 

· To understand the influences of the physical characteristics (length and cross-sectional area) on resistance.

Materials:  

· Variable power supply

· Voltmeter

· Ammeter

· 6-Ni-Ag of different lengths and cross-sectional areas, one copper wire.

· (NiAg ( 5.1 x 10-7 (-m.

· (Cu = 1.69 x 10-8 (-m.

· Wire with alligator clips and/or bananas

Procedure: 

1. Connect ammeter in series in the circuit.

2. Connect voltmeter in parallel to one of the test wire coils.

3. Set your voltage on the power supply and do not change it for the remainder of the lab.  Also, do not exceed 2.5 volts on the power supply!
4. Measure and record voltage and current for each of the wire resistors and record in the table below.  

Analysis:

1. Summarize data and graph the resistance vs. the length for the wire resistors that are 0.0254 cm in diameter.  Draw a best-fit line. 

2. What does the graph tell you about the relationship between resistance and wire length when the cross-sectional area is fixed?

3. How does the resistance vary with the cross-sectional area of the wire when the length is fixed?  Compare the 0.0320 cm and 0.0254 cm in diameter wires.

4. How does resistivity change with the length of the conductor?

5. Compare values calculated to the specifications for each material (you will find these in the Materials section above).  What is the % error?

Error Analysis & Conclusions:
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	Conductive Material
	Diameter (cm)
	X-Sectional Area (m2)
	Length

(cm)
	Voltage 

(V)
	Current

(A)
	Resistance (()
	Resistivity (() (((m)
	% Error

	Ni-Ag
	0.0320
	
	200
	
	
	
	
	

	Ni-Ag
	0.0254
	
	200
	
	
	
	
	

	Ni-Ag
	0.0254
	
	160
	
	
	
	
	

	Ni-Ag
	0.0254
	
	120
	
	
	
	
	

	Ni-Ag
	0.0254
	
	80
	
	
	
	
	

	Ni-Ag
	0.0254
	
	40
	
	
	
	
	

	Cu
	0.0212
	
	1000
	
	
	
	
	


Note: Be sure that length and cross-sectional area measurements are in meters and meters2 when determining the resistivity and % error.
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