134  
Resistivity of constantan wire
Apparatus: 

One metre length of constantan resistance wire, two crocodile clips, variable resistor, 

two digital multimeters, metre rule, micrometer, connecting wires, lab power supply, normally open switch.
Diagram:
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Procedure:
1.
Use the micrometer to measure the mean diameter (D) of your wire. Do this by taking at least 4 

readings at various positions along the length of the wire. (RECORD ALL YOUR READINGS)


Use these readings to calculate the cross-sectional area, A of the wire in square metres.


(Note: 1 m2 = 1 000 000 mm2)

2. 
Set up the apparatus as shown in the above diagram using about 50 cm of the constantan wire 

between the crocodile clips and with the variable resistor set at its midpoint.

3.
Record the length (L) of the constantan wire between the crocodile clips.

4.
Close the switch and quickly measure the potential difference (V) across the wire and the current (I) 
through it and hence the resistance, R in ohms.

5.
Repeat stages 3 & 4 for FIVE more different lengths of the constantan wire between 

40cm and 100cm.

6.
Draw a graph of resistance, R in ohms (y axis) against length, L in metres (x axis) for your wire. 


It should be a straight line. Measure the gradient, R/L of your line

7.
Multiply your gradient by the area of the wire (in m2).

As the equation for resistivity, ρ is ρ = RA / L. the value you obtain for this calculation is the resistivity of the wire in ohm-metre. State clearly the value you obtain.
8.
Use the equation: percentage uncertainty = uncertainty in measurement x 100%








      the measurement

to estimate the percentage uncertainties for the first set of readings you obtained (50 cm) in the length, diameter, current and potential difference measurements. State clearly your answers.

9.
Answer the following questions:


(a) Why should greatest care be taken in obtaining the diameter measurement? 
(b) Why should the voltage and current readings be taken quickly?


(c) Estimate the percentage uncertainty in your resistivity measurement.
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