SECTION B .

7. (a) Write down a general expression for the electrostatic energy of a set of n charges,

1o Gy +--- a2 POSIONS Ty, F, oo T respectively, and a specific expression for the case n =
4. 14]

A salt crystal consists of an array of positive Ma and negative C1 ions, both carrying an
clementary charge of magnitude e. Assume that a small "sced” crystal consists of four
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Figure 1
{b}Cal:uiatcﬂmwurkdnu: in removing one :}fthﬁinnsfmmﬂraclusmminfmiqr,
assuu':ingthmﬂmnﬂtcrthrminmrmmjn fixed. [6]
(c) Find the electric field acting at one of the sodium ion positions due to the other jons of
the cluster. f=fe. = W *% [6]
I.-i.' -
(d) Hence find the force acting on one of the sodium ions due to the other ions of the
cluster. [2]
{¢) What is the energy density of the electric field at one of the ion positions due Lo the
other three jons? [2]
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