P5.4: Resistance
Topic 4.1: Simple phenomena of magnetism
P5.4: Resistance
P5.2d Voltage–current graphs

Apparatus
battery[image: circuit]
voltmeter
ammeter
fixed resistor
variable resistor
leads
Method
1. Connect the variable resistor, ammeter and fixed resistor in series with the battery.
2. Alter the variable resistor. If all is well, the ammeter reading should change from about 0.03 A to about 0.25 A.
3. Connect the voltmeter in parallel with the fixed resistor.
4. Alter the variable resistor. If all is well, the voltmeter reading should go up and down as the ammeter reading goes up and down.
5. Measure the current in the fixed resistor for 10 different values of potential difference across it. Try to cover the whole range of values evenly.
6. Enter your results in a table like this.
	Potential difference/V
	Current/A
	Resistance/

	
	
	


Analyse and interpret data
7. Use your results to plot a current–potential difference graph.
8. Draw a line of best fit though the points. 
[image: P2_17 Pb]
9. Use your line of best fit to read off a single pair of values for current I and potential difference V.

10. Use your values for I and V to calculate a value for the resistance 
11. What do you notice about the graph?
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12. Find the gradient of the graph.

13. Use the rule  to fill in the last column of the table.
14. Do the results agree with the idea of resistance being the same for all values of potential difference? Use your data to justify your answer.
Further questions
15. Here is the current–potential difference graph for a length of wire at 20 °C.
[image: P2_17 Wb]
Sketch the graph that would be obtained for each of the following changes:
a) only increasing the length of the wire
b) only increasing the diameter of the wire
c) replacing the metal by a poorer conductor, leaving the shape unchanged
d) lowering the temperature to –100 °C.
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