
4.12.3.2 Resistivity: Electrical properties

Questions for practice

These questions are provided so that you can become more familiar with quantities describing electrical properties of materials and so that you can become better at doing calculations with these quantities.

Try these

1.
What length of an alloy wire of resistivity 5.0  10-7  m and diameter 0.50 mm is required to make a standard 6.0  resistor?

2.
The heating element of a hairdryer is made of coiled nichrome wire. The diameter of the wire is 0.46 mm and the length of the wire is 7.3 m. Calculate the resistance of the element at 0 °C. The resistivity of nichrome is 110  10-8  m.

3.
The copper track on a printed circuit board is made from copper foil 35 m thick. The width of the track is 0.16 cm and the resistivity of copper is 1.69  10-8  m. What is the resistance of 1 cm of track?

Pure unstressed platinum wire is the preferred material for making a precision temperature sensor. A standard in common use says that a sensor must have a resistance of 100 at 0 °C. The resistivity of platinum is 9.81  10 -8 m at 0 °C. The wire to be used has a diameter of 

0.050 mm.

4.
How long should the wire be?

5.
What is the volume of the platinum in the wire?

The density of platinum is 21.45  103 kg m-3 and platinum is about £10 000 kg-1.

6.
Find the cost of the amount of platinum used in the sensor.


Detectors can also be made by printing a fine track of platinum on to a ceramic substrate.  The element must have a resistance of 100 .  The track is 4.0  10-4 cm wide and 81 cm long.

7.
How thick will the film of platinum need to be?

8.
Estimate the cost of the platinum used in this sensor.


Answers to electrical properties

1.
2.4 m

2.
48 
3.
3.0 × 10–3 
4.
2.0 m.

5.
3.9 × 10–9 m3
6.
84 p

7.
0.20 mm

8.
14 p

External references

This activity is taken from Advancing Physics Chapter 4, 70S
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