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Problem 2.20

Calculate ∇×E directly from Eq. 2.8, by the method of Section 2.2.2. Refer to Prob. 1.63b if
you get stuck.

Solution

Eq. 2.8 on page 63 gives the electric field for a continuous distribution of charge in space.
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Take the curl of both sides and bring the constant in front.
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The curl is taken with respect to the unprimed variables (x, y, z), so it can be brought inside the
integral, which is taken over the primed variables (x′, y′, z′).
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ρ(r′) is a function of the primed variables, so it can be brought outside the curl.
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In each set of parentheses is the curl of a scalar function times a vector function, so use Identity
(7).
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From Problem 1.63,
∇× (rnr̂) = 0.

Set n = 1.

∇× (rr̂) = 0

∇×
[
r
(r
r

)]
= 0

∇× r = 0

Consequently, equation (1) becomes
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Calculate the gradient in parentheses.
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〉
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〉
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Therefore, equation (2) becomes
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