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1 Continuity equation
Counsider any region R bounded by a closed surface S. The total charge within this region is

Q=/Rp(r’,t)d’f'

The total current that flows out of the surface is
I=j£J(r’,t)-da.
S

Use the conservation of charge for the region and the divergence theorem to show that

V-I+g=0.
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2 Continuity equation for spherical distributions.

Various solid spheres have radius R.

a) Suppose that a sphere has a uniform charge density p and rotates with angular velocity
w = wZ. Determine the current density and show that the continuity equation is valid.

b) At ¢ = 0 a sphere has charge density p = acos¢ and this is fixed to the sphere. The
sphere rotates with angular velocity w = w#. Show that the charge and current densities
are time dependent. Verify that they satisfy the continuity equation.
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