
PHYS 301 Tutorial #6 – group problem solving

Copies of the inside front and back covers of the Griffiths text are provided on the last

page.

1. Find the force on the +q charge in the figure below. A grounded (V = 0) conducting sheet fills

the xy-plane.

2. Two infinite parallel grounded conducting planes are held a distance a apart. A point charge q

is placed in the region between them, a distance x from one of the plates.

(a) Show that the equivalent image geometry is given by:

Hint: You need to consider images of the image charges!

(b) Find the force on q.

(c) Check that your answer to (b) is correct for the cases x = a/2 (i.e. q is midway between the

plates) and a → ∞ (i.e. q is a distance x from one plate).

1



PHYS 301 Tutorial #6 – group problem solving

3. A rectangular pipe, running parallel to the z-axis (from −∞ to +∞), has three grounded metal

sides, at y = 0, y = a, and x = 0. The fourth side, at x = b, is maintained at a specified potential

V0(y).

(a) Find the general formula for the potential inside the pipe.

(b) Find the specific potential inside the pipe for the case that V0(y) = V0 (i.e. the potential on the

plate at x = b is constant).

4. The potential at the surface of a sphere of radius R is given by:

V0 = k cos 3θ,

where k is a constant. Find the potential inside the sphere, assuming there’s no charge inside or

outside the sphere. Start from the results obtained in class for the case of a spherical shell with a

potential that has azimuthal symmetry:

V (r, θ) =
∞∑
ℓ=0

(
Aℓr

ℓ +
Bℓ

rℓ+1

)
Pℓ(cos θ).

For convenience, here are the first few Legendre polynomials:

ℓ Pℓ(x) Pℓ(cos θ)

0 1 1

1 x cos θ

2
1

2
(3x2 − 1)

1

2
(3 cos2 θ − 1)

3
1

2
(5x3 − 3x)

1

2
(5 cos3 θ − 3 cos θ)
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