
TAP 104- 3: Electrons in copper

These problems are intended to help you practice calculations with large numbers of conducting particles and small amounts of charge found in a variety of examples of electrical conduction.

Copper conducting

As a rough guide, copper wires can conduct about 10 A mm2 before overheating and there are approximately 1020 free electrons per mm3 in copper.

Find:

1.
The number of electrons per second required to carry a current of 10 A.




2.
The length of wire with cross section 1 mm2 containing this number of electrons.




3.
The average drift velocity of electrons in the wire.




4.
If the same wire carried a current of only 10 mA what would the drift velocity be, and how long would it take a typical electron to drift through 1 mm?




Answers

1.
6.25 × 1019 electrons s–1 

2.
0.625 mm

3.
0.625 mm s–1
4.
6.25 mm s–1; 160 s

External references

This activity is taken from Advancing Physics Chapter 2, 60S
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