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1 The Problem

On page 117 of NFCM [1], we find problem (8.2c): Show that

a · ∇(r̂ · a) =
| r̂ ∧ a |2

r
, (1)

where
r = x− x′ and r = |x− x′ | . (2)

2 Lemmas (previously proved results)
a · ∇ r = a , (3a)

a · ∇ r̂ =
r̂ r̂ ∧ a

r
. (3b)

3 Solution

We start with

a · ∇ (r̂ · a) = 1
2 a · ∇ (r̂a + ar̂)

= 1
2

[ r̂ r̂ ∧ aa

r
+

a r̂ r̂ ∧ a

r

]
= 1

2

[−r̂a r̂ ∧ a

r
+

a r̂ r̂ ∧ a

r

]
= 1

2

(a r̂− r̂a) r̂ ∧ a

r

=
(a ∧ r̂) r̂ ∧ a

r

=
| r̂ ∧ a |2

r
. (4)
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