
4.12.3.1 Resistance
1.
Convert the following:

(a)
12 500 Ω to kΩ

(b)
0.025 kΩ to Ω

2.
A 240 V lamp draws a current of 0.50 A from the mains supply. What is the resistance of the lamp?

3.
What current flows through a 12 V lamp when its filament has a resistance of 100 ? Give your answer in amps and milliamps.

4.
A current of 4.0 mA flows through a fine piece of resistance wire when the potential difference across it is 8.0 V. What is the resistance of the wire?

5.
A 5000 V EHT supply is protected by a 5 mega-ohm (5 M) resistor in series with its positive terminal. What is the maximum current that can be drawn from this supply if its terminals are shorted? (Ignore its internal resistance)

________________________________________________________________
The table shows the how the current through a resistor of nominal value 4.7 k changes with the pd The resistor is designed to have a power dissipation of 1 W.

	pd / V
	5.0
	10.0
	20.0
	30.0
	40.0
	50.0

	current / mA
	1.06
	2.13
	4.25
	6.22
	7.91
	9.41


1.
Plot a graph from the data and give a possible explanation for the shape of the graph.

2.
Use the graph to find the resistance of the resistor for small applied pds.

3.
What is the resistance when the applied pd is 50 V?

4. 
For a particular experiment it is important that the resistance remains within 10% of its stated value.

Find the maximum applied pd that can be used by selecting a suitable small section of t
he graph and drawing a resistance versus pd graph.

5.
What is the theoretical maximum pd that can be applied before the resistor is permanently damaged?

Practical advice

This question can follow on after the activities on electrical characteristics. It gives practice at graph reading and graph plotting skills. 

Alternative approaches

A spreadsheet could be used to plot the graphs.

Answers and worked solutions

1.
The resistor is ohmic for pds up to about 30 V. At larger applied pds its resistance is gradually increasing (possibly because there is a heating effect).

2.
4700 
3.
5370 
4.
5170  

5.
V = 69 V

1. 
The resistor is ohmic for pds up to about 30 V. At larger applied pds its resistance is gradually increasing (possibly because there is a heating effect).

2.
Slope of the graph where it is linear » 4700 W

3.
R = 50 V / 9.41 mA = 5370 W

4.
The answer comes from the student's graph which should cover the range 40 V to 50 V. The resistance = 5170 W i.e. 4700 + 10% occurs at an applied pd of about 43 V.

5.
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Answers

1 
(a) 12.5 Ωk (b) 25 Ω

2.
480 Ω

3.
0.12 A or 120 mA

4.
2000  or 2.0 k

5.
0.001 A or 1.0 mA
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