
 

Lesson Element 
 

Resistivity  
Instructions and answers for teachers  
These instructions should accompany the OCR resource ‘Resistivity’ activity which supports OCR A Level 
Physics A. 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

The Activity: 

  

 

 

 

 

Associated materials: 
‘Resistivity’ Lesson Element learner activity sheet. 

 

 

This activity offers an 

opportunity for maths 

skills development. 

This activity offers an 

opportunity for English 

skills development. 
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You will see that your text book shows the equation:  R=ρl/A, where R is resistance; ρ is the constant 

called resistivity; l is the length and A is the cross-sectional area of the conductor. 

 

• Given a range of wires of different material and thickness, devise a simple experiment to prove 

this equation to be correct.  You can either calculate the resistivity from the experimental data 

and confirm that it matches the figures in a data book, or use the given value to support the 

observations. 

 

• Using very thin wire will create a noticeable amount of heat given off from the wire when current 

passes through it.  Investigate if the resistivity changes when heat is being emitted. 

 

• Using fuse wire:  Increase the current until the wire melts due to the heat.  Explain how accurate 

your data is for this experiment.  What level of error is estimated for the rating of the fuse wire 

used? 

 

 

Tasks 
1. Use a standard length of wire, say 1m long.  Measure the thickness with a micrometer and then 

calculate the cross sectional area, A. Measure the current as the voltage is changed, as with the 

characteristic curve worksheet, and then find the resistance from the gradient of the line. 

(The experiment can be simplified by measuring the resistance directly with an ohmmeter) 

R=ρl/A becomes ρ=RA/l 

 

Ensure that the fuse wire is placed 

on a heat resistant mat and do not 

touch it when the current is flowing 
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2. Use the equation to calculate the resistivity of the material.  Check the result with the value from 

the datasheet for the material, or in a data book. 

3. Using a thin wire, repeat the above experiment and check whether the results give a straight line.  

Explain the shape of the graph using your knowledge from previous work and experiments. 

4. When a wire gets too hot it will melt and thus prevent the current flowing.  Using the given fuse 

wire, increase the current steadily until the wire melts and record the maximum current that will 

pass through the wire.  Try changing the length and thickness of the wire and record the results. 

 

• Explain the variation in the current when the wire melts. 

• What are the errors in conducting this experiment? 

• How can the experimental technique be changed to give more 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To give us feedback on, or ideas about the OCR resources you have used, email resourcesfeedback@ocr.org.uk 

 
OCR Resources: the small print 
OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board, 

and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible 

for any errors or omissions within these resources.  

© OCR 2015 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the 

originator of this work. 
 

OCR acknowledges the use of the following content: Maths and English icons: Air0ne/Shutterstock.com 
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