Calculate the drift velocity and mean free path of copper when it carries a steady current of 10 amperes
and whose radius is 0.08 cm. Assume that the mean thermal velocity = 1.6x1076m/s and the resistivity of
copper = 2x10"-8ohm m

Answer:
The current density is electric current per unit area, J=I/A

n=free electron density

J= n‘"’]‘r vy = drift velocity

Avogadro's numbear  Density

_ (N atoms | mole)p kg ! m')
Alkg | mole)
Atomic mass

For copper:

: 23 , P P
= (6.02x107 atmms ;’rra—r;fe][g.';‘ualﬂ kg m™) —8.46x10%%/ m°
63.5x10 kg [ mole

The mean free path of an electron in copper under these conditions can be
calculated from

mV, 9,11-107311.6x10° s
= = — ——=3,4-10"%m
npe? 846-10282x1078(1,6-10-19)2
The drift velocity
Vy= I 10 = 0,0015 2
47 mr2ne  3,14(8-10"%)28,46-10%2816-10"1° s
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