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Prove: ∇⃗ × ∇⃗ × A⃗ = ∇⃗(∇⃗.A⃗)−∇2A⃗.
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= ∇⃗(∇⃗.A⃗)−∇2A⃗

Hence Proved.

Physical Problems:

1. Laplacian of Gravitational potential.
We know that the gravitational potential is given
by

Ug = −Gm1m2

r
(1)

Where, G is the gravitational constant,m1 is the
mass of the first body, m2 mass of the second
body, and r⃗ is the distance between the centres
of m1 and m2.
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Therefore,
∇2Ug = 0. (8)

2. Divergence of Central Force:

The general expression for central force field is,

F⃗ (r) = f (r)r̂ = f (r)
r⃗

r
, (9)
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where r⃗ = xî + yĵ + zk̂ is the position vector.
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Thus, the divergence of central force is,

∇⃗.f (r)r̂ = 2
f (r)

r
+ f ′(r)

Homework:

Determine the divergence of gravitational force (or, inverse-

square central force).

Ans: 0
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