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1. Four charges
ga = 12nC
gg = 6nC
gc = 4nC
gp = —-8nC

are located in the corners of a square ABCD, whose side is a = 1 m. What is the
potential energy of this charge configuration?

Hint: The electric potential energy of the pair of point charges is U = kqi1q2/712,
where k = 1/4meq = 8.99 x 10° N-m?/C2.

Solution

Noting that v/2a is the lengths of AC' and BD,
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2. Consider two widely separated conducting spheres, 1 and 2, the second having one
third the diameter of the first. The larger sphere has initially a charge of ¢ = 10 uC
and the smaller one is initially uncharged. Now you connect the spheres with a long

thing wire.

(a) How are the final potentials V4 and V5, of the spheres related?
(b) What are the final charges of the spheres?

Hint: The potential at the surface of a sphere of radius R is V = ¢/ (4meoR).

Solution

(a) The potentials will be the same, V; = V5.

(b) The potential of a sphere is V = g/4meoR and from V;

Q1/R1 = Q2/R2 and

q1/q2 = Ri/Ry =3

but

@1+ q=q=10uC

so that the charges are ¢ = 7.5 uC and ¢» = 2.5 uC.

V, it follows that



