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Q-1) Verify that f(x, y, z) =
1√

x2 + y2 + z2
is a solution of the Laplace equation

∂2f

∂x2
+

∂2f

∂y2
+

∂2f

∂z2
= 0.

Show your work in detail. Correct answers without justification are never graded.

Answer:

∂f

∂x
= − x

(x2 + y2 + z2)3/2
,

∂2f

∂x2
=

2x2 − y2 − z2

(x2 + y2 + z2)5/2
.

By symmetry we can immediately write

∂2f

∂y2
=

2 y2 − x2 − z2

(x2 + y2 + z2)5/2
and

∂2f

∂z2
=

2 z2 − y2 − x2

(x2 + y2 + z2)5/2
.

It now follows that
∂2f

∂x2
+

∂2f

∂y2
+

∂2f

∂z2
= 0.


