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Exercises:

1. What is the equivalent capacitance (in terms of C which is the capacitance of one of the
capacitors) of the infinite ladder of capacitors shown in Figure 1? (5 Points)

2. Calculate the electric potential at the point a distance R/2 from the center of a uniformly
charged thin spherical shell of radius R and charge Q. (Assume the potential is zero far
from the shell.) (6 Points)

3. An infinitely long nonconducting solid cylinder of radius a has a non-uniform volume
charge density. This density varies linearly with R, the perpendicular distance from its
axis, according to ρ(R) = βR, where β is a constant. (a) Show that the linear charge density
of the cylinder is given by λ = 2πβa3/3. (b) Find expressions for the electric field for R < a
and R > a. (9 Points)

4. A circle of radius a is removed from the center of a uniformly charged thin circular disk of
radius b and charge per unit area σ. (a) Find an expression for the potential on the x axis a
distance x from the center of the disk. (b) Show that for x� b the electric potential on the
axis of the uniformly charged disk with cutout approaches kQ/x, where Q = σπ(b2

− a2) is
the total charge on the disk.

Figure 1: Exercise 1


