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1 The Problem

On page 117 of NFCM [1], we find problem (8.1): Evaluate the derivatives

a · ∇(x× b) (1a)

a · ∇(x · 〈A〉r) (1b)

a · [x · (x ∧ b)] (1c)

2 Solutions

Starting with (1a), we have that

a · ∇(x× b) = a · ∇(−ix ∧ b)

= − i

2
a · ∇(xb− bx)

= − i

2
(ab− ba)

= −i (a ∧ b)

= a× b . (2)

Next we have (1b),

a · ∇(x · 〈A〉r) = a · ∇
[
1
2 (x〈A〉r − (−1)r〈A〉rx)

]
= 1

2 (a〈A〉r − (−1)r〈A〉ra)

= a · 〈A〉r . (3)

Lastly, we have (1c),

a · [x · (x ∧ b)] = 1
2a · ∇

[
(x(x ∧ b)− (−1)2(x ∧ b)x

]
= 1

2

[
(a(x ∧ b) + x(a ∧ b)− (−1)2

{
(a ∧ b)x + (x ∧ b)a

}]
= 1

2

{
(a(x ∧ b)− (−1)2(a ∧ b)x

}
+ 1

2

{
x(a ∧ b)− (−1)2(a ∧ b)x

}
= a · (b ∧ x) + x · (a ∧ b) . (4)
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