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Exercise 1: The following fact was used in the lecture: If {p,, }nen converges
weakly to p in L>3(R?) and also converges weakly to p with respect to the
Coulomb scalar product, then p = p. Prove this.

Exercise 2: Newton’s theorem: The potential of a charge distribution p :

R3 — R, is given by
Viz) = / p(y) dy.
R [T — Y|

(i) Assuming that p is spherically symmetric, prove that V' is also spherically
symmetric and has the form

=o(r) = ) !
V(z) = o(r) /| A / ooy

where r = |z|.

(ii) Determine V' for the particular charge distribution

0 otherwise

47rs /3 if |z| <7
o) = { 33 it <

with rg > 0.

Exercise 3: The following statement was given in the lecture: For densities
p and g discussed there, the identity

d
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holds at ¢t = 0. Prove this statement in detail.



